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NOMOGRAPHIC CHARTS FOR THE CAL- 
CULATION OF THE METABOLIC RATE 
BY THE GASOMETER METHOD.“ 


By Warm M. Boornar, M. D., 


AND 
B. Sanpirorp, B.S. 

From the Section of Clinical Metabolism, Mayo 

University of 

Minnesota, Minn.) 


CHOICE OF APPARATUS. 


As a result of the greatly increased interest 
in the basal metabolic rate as an aid in diag- 
nosis in thyroid disorders, the question of the 
selection of the best apparatus for the determi- 
nation in clinical work naturally arises. That 
apparatus is preferable which will determine 
the metabolic rate with the minimum of work 
and with sufficient accuracy for diagnostic 
purposes. The general idea is prevalent that 2 
‘‘metabolic rate approximately accurate and 
sufficiently good for clinical work’’ can be ob- 
tained by the use of some simple, apparently 
automatic apparatus run by an untrained per- 
son. U nfortunately, no such apparatus at pres- 
ent exists and it is highly improbable that such 
can be devised, because in this laboratory test 
we are dealing with gases and not with visi- 
ble, ponderable matter (in the popular sense), 
and in consequence step in the technic 
must be carried out so that errors will not oc- 

® Presented in abtract before the American 


ety, December, 1920 Ge Ge 
Secretions, June 6, i921 


cur in the determination of the volume and 


‘composition of the expired air or of the amount 


of oxygen gas absorbed by the patient. Fer 
these reasons the apparatus must be accurate 
and the technician must be especially trained in 
the proper handling of , We have pointed 
out many times that basal metabolic rate 
will fall into great discredit and the entire 
question of variation in the rates in various 
diseases be utterly confused by careless and ini 
proper technic in their determination. 

There are only two types of apparatus, the 
accuracy of which has been sufficiently con- 
trolled up to the present time by scientific ex- 
perimentation to justify their consideration for 
clinical work. These are the Benedict closed- 
circuit system, and the open-circuit system, 
known as the Tissot or the gasometer method. 
Either type of apparatus, when properly con. 
structed and properly run, will give accurate 
results. For the reasons later enumerated, we 
have been using, for the last four years, the 
gasometer or open-circuit system, which has 
proved most satisfactory and equally adaptable 
in our main laboratory where, with the aid of 
several technicians, we are carrying out thirty- 
five tests daily, and in a small subsidiary lab- 
oratory with one technician, who is able to do 
five complete tests a day. 

In response to repeated requests as to the 
reasons for our choice of apparatus for clinical 
work, we give below the various points which, 
after consideration, led us to adopt the gasom- 
eter or open-circuit system. On the other 
hand, we do not wish to imply that excellent 
results cannot be obtained by a properly con- 
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structed and skillfully run closed-circuit ap- 
paratus; and we wish to reiterate that the 
determination of accurate basal metabolic rates 
is not so much a question of which of these 
two forms of apparatus is used as it is of care- 
ful painstaking attention to the details of tech- 
nie peculiar to each type of apparatus. Further, 
we desire to emphasize that both forms require 
far more care and accuracy in manipulation 
than do the ‘‘clinical tests of various kinds 
in general diagnostic use and that the clinician 


planning to undertake metabolic rate determi- 


nations must be resigned to the expense and 
trouble incident thereto. With these reserva- 
tions, the reasons for selecting the gasometer 
method for our laboratory are, then, as follows: 

1. With the gasometer method the patient 
always breathes fresh out-door air, while in 
the closed-circuit apparatus, to prevent re- 
breathing the expired air of previous patients, 
it is necessary to rinse the entire apparatus 


oxygen that had been absorbed out of the air 
that was lost. Thus a leak of 100 cc. of the 
expired air during a ten-minute period with 
the gasometer method would cause an error of 
only 5 ce. in the calculation of the oxygen ab- 
sorbed, or 0.5 ce. a minute, which is negligible. 
On the other hand, a leak of 100 ce. with the 
closed-circuit system would mean the loss of 
100 ce. of oxygen, or 10 ec. per minute, an 
error which is not negligible. Errors of ma- 
terial magnitude in the estimation of the basal 
metabolic rate are therefore much more likely 
to occur frequently with the closed-circuit 
than with the gasometer method. 

5. Constant attention must be directed io 
kéeping a closed-circuit system with ifs many 
connections absolutely air-tight, a procedure 
that involves many mechanical difficulties. On 
the other hand, with the gasometer, there are 
practically no mechanical difficulties, and there- 
fore, it is particularly suitable for a girl to 


several times with room air; if this is not in- | TUN. 


variably and carefully done, not only is the 
liability to air-borne infection increased, but 
also the contained air becomes most disagreeable. 

2. The danger of transmitting pulmonary 
infection is obviated in the gasometer method 
since the inspired air never over tubing 
through which the expired air has passed, and 
the parts that are in contact with the patient 
can be cleaned readily. We consider the possi- 
bility of respiratory infection a serious criti- | reco 
cism of the closed-circuit system. 

3. In the gasometer method either a mask 
or a mouthpiece with nose clip may be used. 
With the closed-circuit system Benedict does 
not advise the use of a mask. Those who had 
experience with the army gas mask realize the 
troops’ dislike for the mouthpiece: many hours 
of practice and drill were necessary before 
most of the men learned to breathe with ease 
through the mouthpiece and, in fact, there were 
some who never could use it properly. Also, 
from the point of view of the technician, the 
mask is preferable, especially when patients 
with dirty and infected mouths must be dealt 
with. Moreover, patients almost invariably 
express a very decided preference for the mask. 

4. The loss of a given volume of air during 
an experiment with the gasometer method 
causes an error about one-twentieth as great 
as the loss of a similar volume from, a elosed- 
circuit system. This is a vital consideration 
since we have found that by far the most fre- 
quent cause of experimental error is a leak 
between the patient and the apparatus; we 
estimate that an error of appreciable magni- 
tude occurs from this source in about 1 per 
cent. of our routine tests and is practically 
the only laboratory error that cannot be con 
sistently avoided. In a closed-circuit system, 
any leak affects directly the oxygen reading, 
while with the gasometer method it means only 
the error caused by the loss of the 5 per cent. 


6. The experimental period with the gas- 
ometer method can be started or ended with- 
out appreciable error at any phase of the 
respiratory cycle. In the closed-circuit sys- 
tem the experimental period must begin and 
end exactly at the bottom of a normal expira- 
tion; if this is not done with exactness, a large 
error results which can only be allowed for 10 
a correction obtained from a kymograph 

record of the respiratory volume made for the 
entire experimental period. 

7. A change in the character of the respira- 
tion during an experiment usually makes little 
or no difference with the gasometer method, 
while it materially affects the reading obtained 
by the closed-circuit system because of the in- 
ability to start and end the experiment with 
the same amount of air in the lungs. Also the 
swallowing of air or its eructation from the 
stomach may cause an error in a closed-circuit 


8. The original difficulties from the burning 
out of the electric motor and the ignition or 
explosion of the oxygen-rich mixture have been 
decreased in the later models of the Benedict 
portable 3 apparatus; however, the 
noise and vibration of the motor are annoying 
to many patients. The air pump is often of 
too small capacity and under conditions of 
actual use does not drive the air in sufficient 
volume through the soda lime to absorb com- 
pletely the carbon dioxid. These difficulties 
are, of course, not present in the gasometer 
method. 

9. The complete and rapid abso n of car- 
bon dioxid by soda lime in the e ed-eireuit 
system is essential ; otherwise, a serious error 
will result in the measurement of the oxygen 
absorbed by the patient and moreover, the un- 
absorbed carbon dioxid in the inspired air 
will cause a deepening of the res — witn 
a corresponding departure of the expiratory 
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base line from that obtained at the beginning 
of the experimental period. The direction of 
the first error due to the volume of the non- 
absorbed carbon dioxid by decreasing the ap- 
parent amount of oxygen absorbed tends to 
make the metabolic rate too low. The direc- 
tion of the second error due to the increase 
in the respiratory volume caused by the effect 
of the accumulated carbon dioxid on the respi- 
ratory center tends to make the metabolic rate 
too high because a greater proportion of the air 
of the closed-circuit system will, at the end of 
an expiration, be in the lungs of the subject in- 
stead of in the measuring apparatus. Therefore, 
in many instances, these two opposing errors 
will balance each other and an approximately 
correct answer be determined accidentally; on 
the other hand, one error may be much larger 
than the other, depending on the exact manner 
in which the particular individual adjusts his 


eter method is the necessity for gas analyses. 
Furthermore, the analyses must be made in 
duplicate, and by a technician who thoroughly 
understands the use of a Haldane gas analysis 
apparatus. However, we have not found it dif- 
ficult to teach high school graduates, in from 
four to eight weeks, to use a Haldane ap- 
paratus accurately ; a trained laboratory worker 
can learn its use in one or two weeks. 
The principle of a Haldane is very simple, al- 
though it takes some time to acquire the man- 
ual dexterity necessary to use it properly. 
While we do not wish to minimize the difficul. 
ties of gas analysis, we believe that they hav> 
been magnified and do not outweigh the 
various advantages of the gasometer method 
just enumerated. For a detailed exposition of 
the technic of basal metabolic rate determina- 
tions by the gasometer method the reader is 
referred to the laboratory manual by Boothby 
Sandiford. 


respiratory mechanism to the increased carbon | and 


dioxid tension in the inspired air. Because a 
normal result is obtained on normal subjects 
does not necessarily mean that there are not 
fundamental errors in the use of the 
apparatus. These errors are often overlooked, 
because in the normals studied the two oppos - 
ing errors happen to balance; furthermore, 
triplicate determinations obtained by using 
three inclusive time periods according to the 
method suggested by Emmes, may check and 
therefore the results are accepted as correct 
whereas, in fact, the two opposing errors only 
give a very rough approximation of the true 
determination. An advantage of the gasom- 
eter method with duplicate gas analysis is that 
no such balancing of errors is possible, and the 
technician is obviously warned that a mistake 
bas occurred. In patients having hyperthy- 
roidism, the carbon dioxid eliminated in a unit 
of time may be twice that of a normal person. 
Therefore soda-lime absorbers capable of tak- 
ing care of the carbon dioxid as fast as elim- 
inated by a normal person may not do so for 
a patient with an increased metabolic rate. Pa- 
tients often complain of dyspnea as a result 
of incomplete carbon dioxid absorption, and 
are unable to continue the experiment more 
than five minutes. 

It is often difficult to obtain good soda lime 
that is neither too coarse nor too fine and which 
has rapid carbon dioxid absorbing power. The 
preparation and filling of the soda lime bot- 
tles, which must be done frequently to avoid 
these errors is a dirty and time-consuming 
task. 

10. For hospital work the gasometer method 
meets the requirement of portability since the 

apparatus can be wheeled to the patient’s 
bedside. 

11. The gasometer method lends itself 
readily to the use of duplicate readings, dupli- 
cate analyses, and mathematical checking. 

12. The only advantage of the gasom- 


ABRIDGED TABLES AND CALCULATION FORM. 


Special detailed tables for the calculation of 
the metabolic rate by the method 
have been published by Boothby and Sandi- 
ford. However, for clinical work, their tables 
and method of calculation can be considerably 
condensed without appreciable loss in accuracy. 
Accordingly we are presenting abridged tables 
and a series of nomographie charts by which 
the metabolic rate can be calculated by a 
graphic method in less than five minutes. An 
abridged log factor table for reducing gas vol- 
umes to standard temperature and pressure dry 
is also included so that, if preferred, the calcu- 
lation may be carried out first by logarithms 
and the result checked by the graphic charts. 
In our laboratory we prefer the combined 
method, since checking the results by a method 
entirely different from the original computa- 
tion precludes the possibility of an error in cal- 
culation. For this purpose we have arranged 
a ‘‘ealeulation form’’ adapted for rapid check- 
ing of each step of the mathematical calculation | 
by the charts. The condensed tables and 
calculation form are given at the end of this 
paper and are self-explanatory. 


CONSTRUCTION OF THE NOMOGRAPHIC CHARTS. 


There are many mathematical procedures 
for which it is possible to construct one or an. 
other form of nomographie chart to meet the 
needs of the various types of equations involved. 
The charts used in the calculation of the meta- 
bolic rate by the gasometer method of indirect 
calorimetry fortunately embrace four of the 
most common and most widely applicable equa- 
tions. The method of construction of these 
charts is given in order to aid those who may 
desire to construct similar charts to solve a 
frequently used equation in their own work; 
in this description we shall follow closely the 
exposition of the subject given by Professor 
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Lipka in his book, ‘‘Graphical and Mechanical 
Computation,’’ although we shall express our- 
selves in a less technical manner. The reader 
is referred to Lipka’s excellent work for a 
complete mathematical exposition of the subject. 

The simplest form of nomographic or align- 
ment chart consists of a series of three paral- 
lel scales representing the component parts of 
an equation of three variables f (u, v, w) = 0. 
The scales are constructed in such a manner 
that a straight line (index line) cutting the 
three scales in values of u, v, and w 


the equation. In other words, the hie 


nomograp 
chart accomplishes the same — as a slide 


rule, only it solves the graphically. 

plan must first be determined; this involves 
the consideration of the best form of equation 
to solve the problem, taken in conjunction with 
the size of the chart desired; the latter in- 
volves also the question of whether the chart 
is to be used in the original size or is to be re- 
duced and on the accuracy or number of sig- 
nificant figures with which it is desired to ex- 
press each function. 

To obtain the desired length of the scale 
with the appropriate number of graduations, 
the proper modulus for each scale must be 
chosen. The scale modulus (designated by m) 
is that number of inches (or centimeters) 
which represents the length of the unit segment 
selected for the unit value of the variable to 
de plotted. The equation of the scale, x — mf 
(u) is the equation by which the position of 
the different values of u on the scale is deter- 
mined. For the calculation of a uniform scale 
where f (u) u, the scale equation is x m u 
where m represents the length of unit division 
of the scale and as all the divisions are uni- 
form, they may then be laid off by dividers. 

In the case of a nonuniform or logarithmic 
seale, for example, when f (u) — log u, the 
seale equation is x — m log u where m is the 
length selected to represent the entire loga- 
rithmic scale between 1 and 10; to construct 

a logarithmic scale all the main intermediate 
Bi i must be determined by calculation or 
as by the use of a standard logarithmic 
scale 

The selection of the moduli to represent the 
unit lengths of the variables may be made ar- 
bitrarily for all but one of the variables of the 
equation to meet the requirements of the size 
of the chart and degree of accuracy (number 
of significant figures) desired; however, the 
modulus for the scale of the remaining varia- 
ble of the equation is dependent on those al- 
ready selected. For example, in an equation 
of three variables of the form f, (u) + f, (v) 
== f, (W) the moduli m, and m, are 
bitrarily, while m, is thereby ¢ — and deter. 


mined by the formula m,. a 


scales may be seleeted arbitrarily; the 

of the w scale between these two is th 
fixed and determined by the ratio of the moduli 
as follows: the distance between the u 
scales is to the distance between the w 
scales as m, is to m,. For example, if the 
tance between the u and v scales is selected as 


and of the v scale is 
and the distance of the w scale from the v 


satisfies scale is 10 x 20/30 — 6.67. Caution must be 


or vice versa, the w scale 
u or v scale. It is best 


4 


A nomographic chart of three parallel scales 
solves — of the — form f. (u) + 
f. (v) =f, (w), ont (u) x f, (v) — f. (w), 

uations 


or f. (u)/f,(v) — f,. (w); 
similar because th 


W°-25 x 0.007184 — 8 (2) (GN) / N- BM R. 
and (3) Sx C x 24 —T C, come under the 
form of this general equation and can, there- 
fore, be solved by a three parallel line chart. 
In these equations H represents the standing 
height in centimeters; W, the weight in kilo- 
grams; S, the surface area in square meters; 
C, the basal calories per square meter per hour 
found experimentally; N, the normal basal 
ealories per square meter per hour: B MR. 
the basal metabolic rate; and T C the total 
basal calories for 24 11 

To construct a chart to solve 
the Du Bois formula for surface area: 
H®"25 x W#5 x 0.007184 — S take the logs 
of both sides of the equation: 0.725 log H 
0.425 log W ＋ log 0.007184 — log S, thus 
converting the equation into the first form of 
the general equations given above. 

Arrange the data in tabular form (Table I) 
as follows: Under scale write the variables in 
the order given in the equation for the deter- 
mination of the surface area; decide the limits 
within which the variables are to be used, 
which in this case are a height of 220 cm. and 
a weight of 200 kg. for the maximum and a 
height of 75 em. and a weight of 15 kg. for 
the minimum; find the logs of the limits and 
subtract the two. In the next column are 

placed the moduli chosen for the various 
— if the length of the paper is chosen 


10 inches and the modulus of the u scale is 10 
| 
i Haken not to get the u and v scales too near 
i ogether, which would give an uncertain and 
ti naccurate intersection on the w scale. Judg- 
i ment should be exercised in the choice of m, 
H and m, because if m, is many times larger 
| 
be drawn 
i to try to select the moduli so that the third 
1 scale may be erected not far from midway be- 
| tween the other two scales. If m. — m, then 
1 the m scale is erected exactly half way between 
| the i and v scales. 
i brought into the form of the first by taking 
| logarithms of both sides of the equation. Of 
F the equations involved in the calculation of the 
7 
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Tam I. 


f. (W) m. 40 


1. (8) 


9.6090 —10 


r limit) the length of the scale 
0.725 x 0.4673, or 13.55 inches; 
scale so worked out is satis- 


must be chosen for the W scale. 
is 


again selected, and since the 
is 


chosen, modulus m, is fixed by the formula m, 
— (m, m,)/(m, + m,) — (40x 40)/(40 + 40) 
== 20 inches. The distance between H and W 
scales is arbitrarily selected as 10 inches and 
the S scale is erected exactly half way between 
them because m. = m. 

Having completed these preliminary calcula- 
tions, the next step is to lay out these scales. 
First, find the middle point of the H scale by 

ing half the sum of the log limits: 
(2.3424 ++ 1.8751)/2 == 2.1088, the antilog of 
which is 128.5 em. Locate this point on the 
scale by a prick mark; determine where the 
point representing 125 em. will be on the scale: 
this will be at a distance of 40 x 0.725 (log 
128.5 - log 125) inches below the central point 
128.5, or 29 x (2.1088 - 2.0969) — 0.35 inches; 
locate and draw in the point representing 125 
em. on the H scale. Calculate the position of 
every 5 cm. variation in height above and be. 
low 125 until the limits 220 and 75 are reached. 
This can be done most efficiently by writing 
in a row all the logs of every 5 em. above and 
below 125 and subtracting from each the log 
of 125 as follows: 


180 185 140 
2.1189 2.1308 2.1461 
2.0068 2.0069 2.0069 
0.0170 0.0834 0.0492 


between log upper limit ; 


yw |CePt that the differences of the logs 
tion of the W scale is y 17 


Sca.s Equation 
H 
X= AON 
x=29 log H — 


or 
29 0.4073 13.55” 


vm, f. (W) 17 1.1240 19.187 
y=40xX (0.425 log W) 
y=17 log W 


200.7781 18.567 


In like manner construct the W 
multiplied by 17 instead of 29, since 


log 

To determine a starting point for 
uations on the S scale, draw a straight 
necting two points on the H and W scal 
example, at 120 on H and at 50 on W. 
8 120 


the 
W. 
the 

line 


oe 


mathematically this equation 8 r 
50 %s x 0.007184, which is 1.219. Then 
point where the line joining 120 on the H 
and 50 on the W scale crosses the S scale 
be the point 1.219 sq. m. on the 8, or the sur- 
face area scale. The point 1.200 on the S scale 
will be at a distance below 1.219 by 20 x (log 
1.219 - log 1.200) — 20 x (0.0860 - 0.0792) 
0.136 inches. Proceed as in the H scale and 
calculate the position of every 0.05 sq. m. sur- 
face area variation, multiplying the difference 
of logs by 20 since the equation of the S scale 
is z = 20 log S. Draw in the scales, thus com 
pleting the chart. 

The chart for the determination of the basal 
metabolic rate according 
B M R = (C-N)/N is constructed in exactly 
the same manner as that for the surface area 
just described, since (B M R+1) x N- C is 
in the form of the general equation (u) x (v) 
== w, or log u + log v = log w. 

The chart for total basal calories per day, 
however, is somewhat more complicated in that 
it is a combination of the two preceding charts 
and contains five variables and solves the two 
formulae: (1) He x W x 0.007184 = &, 


185, No. 12] 
— — U 
iu 
Seals Limits Loo Limits Mopvuvus® 
75 1.8751 
difference 4673 
1.1249 
m. 20 log 8 
0.7781 
40 X40 
m. 2207 
40+40 
4 222 these 22 they are reductions at the drawings. 
as 24 inches we may select for trial 40 inches The resulting numbers, since the equation of 
for m.: then the equation of the H scale, the H scale is x = 29 log H, are then multi- 
x = m,f, (H) becomes x = 40 x 0.725 log H, plied on the slide rule by 29. For example: 
or x = 29 log H; if the range of log H is the point 130 will be at 29 x 0.017 — 0.493 
0.4673 ( erence ches above the point 125. The scale is then 
and log completed by dividing the intervening dis- 
will be 40 x tances into equal parts. This is not strictly 
the length of accurate, but it is sufficiently so when the dis- 
factory for our pu S; otherwise -F-\tances between every fifth point are small, 
ent modulus must be tried. Likewise, a suit- otherwise they should be —1— This com- 
able modulus pletes the H scale. 
If 40 inches scale. ex- 
equation of the must be 
then by substitution y — 40 x 0.425 log ua; 
and its length is 40 x 0.425 x 1.1249 — 19 
inches. Since moduli m, and m, have b q 
con- 
r 
ve 
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of the general form 
+4, (v) + f (w) + — f, (t) 


f, (u). 1. (5 f. (W). — f. (t) for 
ver or more 2 scales. Since the chart is 
drawn for the surface area as deter- 

mined from the height and weight, we can use 
these same scales for the first half of the new 
chart for the determination of the total basal 
calories for twenty-four hours, providing we 
make use of the same modulus for the surface 
area (S) scale in the calculation of the addi- 
tional scales as before, make Table 


II as follows: 


1 

+: 5 

bey 

38 

18 als 


1 


The modulus (m, = 20) for S is fixed, be- 
cause the surface area scale as obtained from 
height (H) and weight (W) is already drawn. 
By trial, a modulus (m,) of 30 for the C scale 
is satisfactory, as it gives by the formula m. = 
(m, m.) / (m. + m.) = (20x30) /(20 + 30) = 12 
as the modulus (m,) of the TC scale. These 
moduli are satisfactory because they give suit- 
able scale lengths and at the same time allow 
a proper placing of the new scales in relation 
to the original scales. The TC scale is erected 
so that the ratio of the distance from the 8 


scale to the TC scale is to the distance from 
the TC scale to the C scale as 20 is to 30; 
since the distance between the S scale and the 
C seale may be satisfactorily placed at 8 inches, 
the distance of the TC scale from the S scale 
must be 3.2 inches. Proceed as described pre- 
viously and find the center of the C scale and 
determine every fifth calorie. For convenience 
the Du Bois normal standards for men and 
women are also indicated along this scale. To 
work this chart, two index lines are necessary ; 
the first joins the known height and weight, 
giving the surface area where it intersects the 
S line, and the second connects this latter point 
to the normal standard or C scale, giving, 
where it crosses the TC scale, the number of 
total basal calories per day for a normal per- 
son of known surface area. 

Another type of chart known as the Z chart, 
is often very valuable for solving the general 
equations of the form f, (u) — f, (v) x f, (w) 
or f. (u) = f. (v) „ . The latter equation 
may be brought into the form of the first by tak · 
ing the logs of both members of the equation as 
follows: log f. (u) = log f, (v) x f. (Ww). The 
first form of these equations is the same as the 
second form of the equation used in the con- 
struction of the preceding charts in which, 
however, three parallel logarithmic scales were 
used, while in the Z chart the scales are 
natural; two of the scales are parallel and 
uniform, while the third scale is not uniform 
and is laid out on a diagonal which connects 
the zero points of the other two scales, hence 
the name ‘‘Z chart.’’ It can be used to solve 
the equations contraction in volume equals orig- 
inal volumes times per cent. of oxygen or car- 
bon dioxid, or D E x , and the ratio be- 
tween the carbon dioxid eliminated and the oxy- 
gen absorbed or CO,/O, = R. Q. The Z type 
of chart is of especial advantage in the first of 
these equations because the original volume and 
contraction in volume scales are uniform and 
may be constructed similar to those on the Hal- 
dane buret from which the readings are ob- 
tained. The parallel line type of chart, like 
those for Charts 1 and 2, could be used, but it 
would be less accurate and less easy to read in 
this instance, because the divisions would be 
constructed on a log seale and towards 10 would 
be small and difficult to interpolate. 

In constructing the Z chart, select a conven- 
ient size of paper (20 inches by 30 inches) and 
lay out the two natural parallel scales any de- 
sired distance apart with the diagonal connect- 
ing the zero points of their scales. The natural 
scales then will run in opposite directions. Ae 
cording to the equation, D = E x % make 
Table 3. 

Lay off the D scale according to the — 
equation x = m, (D), and the E scale 
according to the equation y = m. (E). 
By trial, we find that a modulus of 10 
inches is suitable for both the contraction (D) 


— 
138 
5 88 
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scale and original volume (E) scale. These 
scales may be laid off easily by means of an 
engineer’s rule divided into tenths. 


10X0.30 
=23.4” 


(10X0.30) +10 


10X2.5=25” 
3 


(10X %) +m, 


Tam III. 
x (D) 
x=10xD 
y=n,f,(E) 
y=-—10XB 
m,f,(%) 


Modul us 
m. 210% 
m. 10% 


2 8 
Ee 

32 2 


Since the diagonal k connects the zero points 
of the two parallel scales, and since a suitable 
distance between the two parallel scales is 16 
inches, and since for convenience in reading we 
have placed the point 10 on the original vol 
ume scale (E) exactly opposite the zero point 
on the contraction in volume scale (D), we have 
a right triangle and can easily calculate the di- 
agonal k because it is the hypotenuse of a right 
triangle. For example, the complete length of 
the original volume scale 0 to 10 is 100 inches: 
Then the diagonal 


k= V 100°+16°=101.3 inches 
The per cent. scale may be laid out on 
the diagonal according to the formula 
m,% 10X % 


or z= 
(m,%) +m, (10X %) +10 


where z equals the distance from 0 to the posi- 
tions on the diagonal representing the various 
values of the percentage scale. 

Since the original volume is always between 
7.5 and 10 that part of the chart from 0 to 7.5 


is unnecessary and is therefore omitted. If this 
scale and the diagonal were prolonged, how- 
ever, the latter would intersect the original vol- 
ume scale at its zero point. Since only a seg- 
ment of the chart is being constructed the diag- 
onal must be laid off so that the tangent of the 
angle it makes with the contraction in volume 
scale is 16/100 — 4/25. Therefore, to lay off 
this line measure 25 inches along the contrac- 
tion in volume scale, starting from the zero 
point of that scale; measure four inches out 
perpendicular to the 25-inch point, and draw a 
line from the zero point of the contraction in 
volume scale through the end of the four-inch 
line; this will give a line laid off whose tangent 
to the contraction in volume scale is 16/100. 
Since the per cent. scale is not uniform, it is 
necessary to calculate the location of every 0.5 
per cent. by the scale formula; the 0.1 per 
cent. divisions may then be determined with 
sufficient accuracy by dividers. Complete the 
chart by drawing in the scales. The chart for 


_|the determination of the respiratory quotient is 


made in exactly the same manner as the 


preceding. 

To work the chart a ruler is placed on the 
points representing the original volume and the 
contraction in volume, and the percentage is 
read off at the point where the ruler crosses the 
diagonal or per cent. scale. 

In the preceding charts the equations have 
contained only three or five variables, and the 
charts are made so that the equation can be 
solved by means of one or two index lines. In 
the chart for the calories per square meter per 
hour, however, there are eight variables and 
one constant to deal with since: 


——— 
Mxs 


and any chart which solves this equation must 
necessarily be more complex. In this equatioa 
represents the basal calories per square meter 
per hour found experimentally; Fg, the factor 
for conversion of the linear rise in centimeters 
of the gasometer into volume in liters; Cvo,, 
the calorific value of oxygen for various respira- 
tory quotients (R. Q.); Fstpd, the factor for re- 
ducing the observed gas volumes to standard 
temperature and pressure, dry: %0,, the per 
cent. of oxygen, absorbed from the inspired air; 
G, the rise of the gasometer in centimeters; M, 
the duration of the test in minutes; S, the sur- 
face area in square meters and 60 converts the 
time from minutes to hours. 

A combination of three superimposed rect- 
angular charts was developed to solve this 
equation containing eight factors. A single 
rectangular chart consists of four natural 
scales arranged on each side and may be used 
to represent an equation of the form: 


f,(u) () 
t. (v) f. (a) 


8 
= 
5 
N 
X 4 
8 
8 
N N 
— 


, but the is fixed and solved from 
the equation, 
m, m. 
m m, m, 


composite chart is solved by the use of six in- 
dex lines; to facilitate its use a key indicating 
the order in which these index lines are to be 
made, is drawn in a convenient place on the 
chart. For the purpose of construction the 


original equation 
x Fatpd x (00 x %O,) Rx 
Mx8 
is expressed to the form of the gen- 


d according 7 
eral equation in the three following equations: 


x G 
(1) = 
(Ox ,). O 
X 8 
(2m 
1 Y 
Fetpd 
(3) om where X represents — 
— 
Fg T Fetpd x Cvo, x NN 
810 
and Y represents 
Fstpd x G x Ox %0, 


By the proper choice of moduli it was found 
possible to obtain suitable scales for the vari- 
ous factors, and at the same time to prevent 
overlapping of the scales where more than two 
occurred on the same side of the chart. In 
order to distribute all the factors according to 
the form of the general equation, 


f,(u) f. (W) 


f.(v) (0) 


ing quantities under the variable 


but 
part of the scale from 0 to 15 need not 
drawn. Similarly, in the other seales, only 
part used need be actually marked off. The G, 
C and (60x %0,) scales with a diagonal con- 
necting the zero point of the G scale with that 
of C and (60x%0,) scale can now be con- 
structed. A second chart must be constructed 
superimposed on the first one, using the quan- 
tities Fstpd and S and grouping the remain- 
.I must be 
used in this chart also so as to make this 


process continuous. In the second equation, 


x 8 
— 


1 1 


Fstpd 

the modulus for X (4.8) is already fixed 
from the preceding chart; the 
modulus of 10 inches for 8 and of 144 
inches for 1/Fstpd is satisfactory. This lat- 
ter scale, because of the form of the original 
equation, is an inverse instead of a uniform 
scale and therefore its divisions are not equal, 
and in consequence the position of its main 
points must be determined by calculation from 
the scale formula. The modulus for Y must 
therefore be m., = 10 x 14.4/48 — 30. How- 
ever, like X, the Y scale need not be graduated 
because it is a group of factors. From the form 
of this second equation the Fstpd (or rather 
1/I'stpd) scale must be constructed opposite the 
scale and on the same line as the (60x ,) 
scale and the X scale must be opposite the S 
scale, and the S scale adjacent to the Y scale 
and on the same line as the G scale. 

The third and final equation is M/Fg — 
Cvo,/Y. The modulus of Y is fixed from the 
previous equation and equal to 30. By trial 
the modulus m,, for Cvo, — 50/6 and the 
modulus m, for Fg = 7.2, are found suitable. 
Then the modulus m, for M is found by the 
equation, 


50 
— 1 7.2 
6 
30 


which is suitable, as it makes the minute scale 
a convenient length (30 inches). Complete the 
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Three of the moduli may be chosen arbi- it was found necessary to transfer by in- 
version, one of the factors Fstpd naturally 
occurring in the numerator to the denominator. 
A size of paper four feet square was chosen 
for drafting. First, the quantities G, C and 
(60 x %0,) are — = = other — 
a are grouped together under the variable X. It 
A diagonal must connect the zero points 
of the four scales as in the z form of — — Age 
n sid er argen absorbed. If the modulus of X is taken 
ton with 6 for trial as 4.8, of (60x %0,) as 6, and of G as 
ints of the u and w scales starting from the 0.4, the modulus of C must be m, = 6 x 0.4/4.8 
a point; similarly, the 0 points of the v 0.5, which is found suitable. The C scale 
and q scales must coincide at the opposite end 
of the diagonal. This diagonal, therefore, con- 
: nects all four scales at their zero points. In 
the simple rectangular type of chart only four 
variables can be dealt with at one time; con- 
sequently the procedure was first to take three 
variables, G, C, and (60 x %0,) and group all 
the other variables into one variable, X, and 
| construct a chart; then take X with two of 
the other quantities 1/Fstpd and S and the re 
maining variables grouped as Y, and construc 
a second chart superimposed on the first 
finally take Y with the remaining factors Fg; 
M and Cvo, and construct a third chart super- — 
imposed on the two preceding charts. The 1— 
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Tau IV. 
ScaLB Scala Equation Lanern or Scars 
X G 
(1) 
60x%0, 0 
x O, 0 to 0.06 m. 6.0 X. m, f, (%,) 6 x 60 x 0.06 221.67 
X. 6 x x %0, 
G 0 to 90 m. 0.47 vi mf. (G) 0.4 x 90=36” 
v. 0.4 
m, m. 
C 0 to 75 m. zm. f. (C) 0.5 x 75 237.57 
6.0 x 0.4 
= 220.5 R C 
4.8 
X 8 
(2 
1 1 
Fstpd 
x ee ee m. 4.87 
: : . 14.4 me,. 1.33 19.20 
— — to — or * — 14.4 X 
Fstpd 075 1 
4.47 
1.33 to 1 7. 214.4 14.4 x 1.00 — 
8 to 2.6 m. 107 m. f. (S) 10 x 2.02287 
210 8 
14.4 1 10 
Y m. = =30” ũ⁵—rnmõn 
4.8 
M 
Fg 
—x72 
M 0 to 15 6 * m. f. (M) 2x 15=30” 
30 
Fg 0to22 m,=7.2” v. m. f. (Fg) 7.2 2.2=15.8” 
7. 7.2 Fg 
507 
Cvo, O to 5 x,=m,f,(Cvo,) — 1541.67 
50 
X. x Cvo, 
4 62 „„ „% m. 2307 


» Note that the sero point of an inverted scale is infinity; therefore ite divisions are not uniform and every point must be 


chart by drawing in the various’ scales. To connect this point with the respiratory quotient 
avoid looking up in a table the calorific value] and find intersection on X axis; from this 
of oxygen for various respiratory quotients.| point draw a straight line to the surface ares 
these values were charted in the corresponding and again locate the intersection on the diag- 
terms of the respiratory quotient. onal; connect this point with the surface area 
To read the chart one should follow the key, and find its intersection on the Y axis; then 
first arranging the data in the following order: Connect this point and oxygen per cent., and 
minutes (m), factor of gasometer (Fg), respira-| again note the intersection on the diagonal; 
tory quotient (Cvo,), surface area (S), factor conneet this point and the gasometer reading, 
for reducing to standard temperature and and where this line intersects the C axis read 
pressure dry (Fstpd), oxygen per cent. (%0,),|the answer in calories per square meter per 
and gasometer rise (G). Connect minutes with hour. 3 
gasometer factor and locate the intersection on] The various scales are such that their limits 
the diagonal with a sharp pencil or pin; next cover the range ce except a few extreme 
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cases. With the exception of the scale for re- 
ducing the gas volume to standard tem 

and pressure dry (Fstpd), the scales are con- 
structed on the basis of uniform instead of los- 
arithmic divisions so that exterpolation can 
readily and accurately be made by dividers. 
The scale for reducing to standard tempera- 
ture and pressing dry (Fstpd) is inverted andl 
therefore not uniform, and so cannot be pro 
longed in an arithmetical ratio. 

METHOD OF USING NOMOGRAPHIC CHARTS. 

To use the charts accurately the following 
general precautions are necessary: The charts 
must be laid on a perfectly flat, smooth table, 
and must not be exposed to moisture. Tlie 
ruler or straight edge to indicate the inde. 
line must be thin and true, and contain no ir- 
regularities. To prevent injury to the charts 
it is best not to draw the various index lines 
but merely to indicate their positions by the 
straight edge of the ruler. By carrying out 
the following steps the position of the index 
line can be found most quickly: Locate th-« 


held perpendicular; with the little finger of 
the right hand, hold the ruler against the 
needle, which will serve as a pivot around 
which the ruler may rotate; swing the other 
end of the ruler over the left-hand scale posi- 
tion, being sure that the eye is perpendicular 
to this position, otherwise a considerable error 
will occur; hold the ruler firm with the left 
hand and place the needle exactly on the inter- 
section of the ruler with the middle scale; if 
this is the answer, remove the ruler to facilitate 
reading of the scale; if further index lines are 
necessary, swing the left end of the ruler 
around the new needle position as pivot and 
establish the second index line by bringing the 
left end of the ruler directly over the new 
left scale position; the details of the maneuvers 
for each chart are given below. 


Chart 1. Determination of the Carbon Diozid 
and Oxygen Percentages. 

In analyzing the expired air in the Haldane 
gas analysis apparatus, the various volumetric 
readings are made and the proper buret correc- 
tions added to them. The contraction in vol- 
ume for carbon dioxid and oxygen is found 
by subtraction. To determine by the chart the 
carbon dioxid and oxygen percentages, place 
the needle upright on the right-hand scale over 
the original volume (9.426); bring the ruler 
close up against the needle and swing the edge 
of the other end of the ruler up to the contrac- 
tion in volume for carbon dioxid (0.326) and 
read the answer (3.46%) on the per cent. 
seale; in like manner determine the oxygen 
per cent. 


Chart 2. Determination of the Respiratory 
Quotient 


The respira quotient is the ratio between 
the carbon dioxid produced and the oxygen ab- 
sorbed. The carbon dioxid produced is the dif. 
ference between the per cent. of carbon dioxid 
in the expired (3.47%) and the per cent. in 
the inspired air (0.04%). The oxygen absorbed 
is the difference between the per cent. of oxy- 
gen in the expired air (16.62%) and the cor- 
rected inspired oxygen percentage (21.16%) 
obtained from Table 1 and corresponding to the 
sum of the carbon dioxid and oxygen per cent. 
of the expired air. To determine by the chart 
the respiratory quotient, place the needle on 
the right-hand scale position representing the 
per cent. of oxygen (4.54%) absorbed; bring 
the ruler against the needle and swing the left 
end to the exact position representing the per 


cent. of carbon dioxid (3.43%) produced; real 
middle 


the respiratory quotient, 0.76, on the 
scale. 


Chart 3. Determination of the Surface Area 

(Du Bois). 

In order to determine the surface area, place 
the needle on the scale representing the weight 
of the subject (53.1 kg); bring the ruler 
against the needle aud swing its other end ex- 
actly over the height of the subject (155 em.) 
and read the answer (1.50 sq. m.) on the mid- 
dle scale. 


Chart 4. Determination of the Calories Per 

Square Meter Per Hour. 

The principle of Chart 4 is exactly the same 
as in the p ing charts except that as the 
chart solves an equation of eight factors and 
one constant, six index lines are necessary. An 
example for working the chart with the factors 


in the order in which they are used, 


is as follows: Duration of experimental period 
in minutes: M — 9.00; gasometer factor for 
converting the linear rise of the gasometer to 
volume of expired air: Fg — 1.26; the calorific 
value of oxygen for the experimental respira- 
tory quotient scaled on the chart as respira- 
tory quotient: Cvo, = 0.76; the surface area 
of the subject: S — 1.50; the factos for redue- 
ing the gas volume read at experimental tem- 
perature of 22.8° C. and barometer of 728 mm. 
to standard temperature and pressure dry: 
Fstpd — 0.854; per cent. of oxygen absorbed: 
%0, = 4.54; rise of the gasometer: G =— 56:7. 
To solve the example, proceed according to the 
key on the chart: (1) Place the needle on 
M = 9.00; (2) swing the ruler exactly over 
Fg = 1.26; (3) place the needle on the diag- 
onal exactly where the edge of the ruler crosses ; 
(4) swing the ruler around the needle as a 
pivot to respiratory quotient (Cvo,) — 0.76; 
(5) place the needle on the bottom line X ex- 
actly where the ruler crosses it; (6) swing the 
ruler around the needle as a pivot to S — 1.50; 


— 
point on the right hand scale by means of a 
needle mounted in a handle; the latter can be 
improvised by sticking a needle through the 
rubber eraser of a lead pencil; bring the 
ruler’s edge against the needle, which must be 
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$4 


J 1 * 


T 


NORMAL STANDARD 
CULORIES PER SQUARE METER PER HOUR 


1282 


CALORIES PER SQUARE METER PER HOUR 


ASF 


BASAL METABOLIC RATE. 


CHART 5 


(7) place the needle exactly on the crossing of K 
the diagonal; (8) swing the ruler to Fst = 


0.854; (9) place the he needle on the line 


actly ‘where the ruler crosses it; (10) — 
the ruler to %0, — 4.54; (11) place the needle 
on the crossing of the diagonal; (12) swing 
the ruler to G — 56.7; (13) read the answer 
in calories per square meter per hour, 58.4, on 
the bottom line where the ruler crosses the C. 
scale. This answer will agree if care has been 
taken within+0.2 calories of the result obtained 
out the calculation by four - place 
rithms. 

Should the total calories per hour be desired, 
instead of the calories per square meter hour, 
procedure six is modified by using a surface 
area of 1.00 instead of the individuals surface 
area. As the gasometer factor is always the 
same for the same gasometer, the calculator can 
make a permanent mark for his own gasometer 
at the appropriate place on the Fg scale. As 
most experimental periods are of ten minutes’ 
duration, the first and second maneuvers can be 
— ag for those a of exactly ten min- 
utes by making a fine permanent intersection 
mark on the diagonal corresponding to the 
third maneuver. In case the gasometer factor 
does not fall within the range of the scale 
drawn on the chart, the appropriate point for 
any gasometer can be determined readily by ex- 
terpolation, and its position permanently marked 
on the chart. Similarly the oxygen per cent. 
scale can be prolonged to meet, the needs of the 
occasional instances in which the per cent. ab- 
sorbed is beyond the range of the scale; occa- 
sionally it is necessary to prolong the base line 
X for the sixth maneuver. 


-~ 5. Determination of the Basal Metabolic 
e. 


In order to determine the basal metaboliz 
rate, place the needle on the scale for calories 
per square meter per hour (58.4) determined 
by Chart 4, and bring the left hand edge of 
the ruler to the appropriate normal — 
on the left-hand scale (female, aged 30), and 
read the answer where the ruler crosses 
right-hand scale (＋ 60 per cent.). 


Chart 6. Determination of the Basal Calories 
for Twenty-four Hours. 

Charts 1 to 5 are for the determination of 
the basal metabolic rate. Chart 6, however, is 
for the calculation of the basal calories for 
twenty-four hours in order to determine readil y 
the amount of food requisite for various ind 
viduals. It was constructed at the suggestion 
of Dr. R. M. Wilder of the Mayo Clinic for 
dietetic work. In determining the quantity of 
food required by an individual, it is more ac- 
curate to base the number of food calories on 
the four factors of age, sex, height and weight, 
according to Du Bois’ standards, than on weight 


alone, as has been the general custom. 
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SG 
888 88 


8887887 88K 
8383882882 


21.31 
21.28 
21.26 
21.23 
21.21 


21.18 
21.15 
21.13 
21.10 
21.07 


21.05 
21.02 
20.99 
20.97 
20.94 


20.91 
20.89 
20.86 


21.30 
21.28 
21.25 
21.22 
21.20 


21.17 
21.15 
21.12 
21.09 
21.07 


21.04 
21.01 
20. 99 
20.96 
20.93 


20.91 
20.88 
20.85 


Correction Inspired Oxygen Percentage to Basis of Expired Volume. 


Calorific Value of One Liter of Oxygen for Various 
(Non-Protein) Respiratory Quotients together with 
the Log of the Calorific Value to which is 


Added the Log of 60 min. 


4517 


4551 
4578 


Cals. 
4.88 
4.89 


| 22 — | 
Tam 1, 2, 3. 
CO, + 200 „01 02 „03 04 05 „08 07 08 209 
19.5 21.32 21.32 21.31 21.31 21.31 21.30 21.30 21.30 " 
19.6 21.29 21.29 21.29 21.28 21.28 21.27 21.27 21.27 
19.7 21.27 21626 21.26 21.26 21.25 21.25 21.25 21.24 
19.8 21.24 21.26 21.24 21.23 21.23 21.22 21.22 21.22 
19.9 21.21 21.21 21.21 21.20 21.20 21.20 21.19 21.19 | 
; 20.0 21.19 21.18 21.16 21.18 21.17 21.17 21.17 21.16 
20.1 21.16 21.16 21.16 21.15 21.15 21.14 21.14 21.14 
20.2 21.13 21.13 21.13 21.12 21.12 21.12 21.11 21.11 
20.3 21.11 21.10 21.10 21.10 21.09 21.09 21.00 21.08 
20.4 21.08 21.08 21.06 21.07 21.07 21.06 21.06 21.06 
20.5 21.05 21.05 21.05 21.04 21.04 21.04 21.05 21.03 f 
20.6 21.08 21.03 21.02 21.02 21.02 21.01 21.01 21.00 
20.7 21.00 21.00 21.00 20.99 20.99 20.98 20.98 20.98 
20.8 20.98 20.97 20.97 20.96 20.96 20.96 20.95 20.95 
20.9 20.95 20.95 20.94 20.94 20.94 20.93 20.93 20.93 
21.0 20.92 20.92 20.92 20.91 20.91 20.90 20.90 20.90 
21.1 20.90 20.89 20.89 20.89 20.88 20.88 20.87 20.87 
21.2 20.87 20.87 20.86 20.86 20.86 20.85 20.85 20.85 ‘ 
Equivalent of Seconds in Decimal 
Sec. Min. Sec. Min. Sec. Min. 
0.35 41 0.68 R. d. Cals. Log R. C. Log 
87 42 „70 0.71 4.69 2.4494 0.86 7 2.4662 
38 43 „72 „72 4.70 4505 „87 4673 
40 44 „73 „783 4.71 — „88 4.90 4684 
42 45 75 „74 4.73 4528 „89 4.91 4695 
43 46 „77 „75 4.74 4539 „90 4.92 4706 
45 47 278 
47 48 80 „78 4.75 „91 4.94 4716 
. 48 49 „82 „77 4.76 7 092 4.95 4727 
80 50 838 „78 4.78 „93 4.96 4738 
„79 4.79 4584 094 4.97 4748 
„52 51 85 „80 4.80 4596 „98 4.99 4759 
88 52 87 
055 53 88 081 4.81 4607 „96 6.00 4770 
057 54 90 „82 4.83 4618 „97 6.01 4781 
058 55 292 083 4.84 4629 „98 6.02 4791 
260 66 293 284 4.85 4640 99 6.03 4802 P 
82 57 95 „86 4.86 4651 1.00 56.05 4813 
88 58 97 
„85 59 98 
87 60 1.00 


Vox. 185, No. 12] 


BOSTON MEDICAL AND SURGICAL JOURNAL 


351 


748 


83334 3332 3228 2 


Log Factor for Reducing Volume of Gases to Standard Temperature and Pressure, 
Reduction of Barometric Height to Standard Temperature (brass scale). 


TABLE 4. 


Barometer 
21 22 
9188 9164 
9200 9177 
9212 9189 
9225 9202 
9237 9214 
9251 9228 
9263 9240 
9275 9252 
9288 9265 
9300 9277 
9313 9290 
9325 9302 
9337 9314 
9350 9327 
9362 9339 
9375 9352 
9387 9364 
9399 9376 
9411 9388 
9423 9400 
9436 9413 
9448 9425 
9460 8437 
9472 9449 
9483 9461 
9495 9473 
9485 

9519 9497 
9531 9509 
9542 9521 
9554 9532 
9566 9544 
9578 9556 
9589 9568 
9601 9579 
9613 9590 
9624 9602 
9636 9613 
9647 9625 
9658 8636 
9670 9648 


in Millimeters. 


24 


Including 


| i 
| 14 #17 1s 19 20 23 1 2 26 27 28 29 30 81 
| 700 1.9298 9277 9255 9233 9211 9141 9117 9093 9068 9044 9017 8991 8964 8937 
| 702 9310 9289 9267 9245 9223 9153 9129 9105 9080 9056 9029 9003 8976 8949 
| 704 9323 9302 9279 9257 9236 9166 9142 9118 9098 9069 9042 9016 8989 8962 
706 9335 9314 9292 9270 9248 9179 9158 9131 9106 9082 9055 9029 9002 8975 
708 9348 9327 9305 9283 9260 9192 9167 9143 9118 9094 9067 9041 9014 8987 
710 9361 9340 9318 9296 9273 9205 9181 9157 9132 9108 9081 9055 9027 9001 
712 9373 9352 9330 9308 9285 9217 9193 9169 9144 9120 9093 9067 9040 9015 
714 9385 9364 9342 9320 9298 9229 9206 9181 9157 9133 9106 9080 9054 9027 
716 9398 9377 9355 9333 9311 9242 9218 9194 9170 9146 9119 9093 9067 9040 
| 718 9410 9389 9367 9345 9523 9264 9230 9206 9182 9158 9131 9105 9080 9052 
720 9423 9402 9380 9358 9336 9267 9244 9220 9195 9171 9145 9119 9093 9066 
| 722 9435 9414 9392 9370 9348 9279 9256 9232 9207 9183 9157 9131 9105 9078 
724 9447 9426 9404 9382 9360 9291 9268 9244 9219 9195 9170 9144 9117 9090 
726 9450 9439 9416 9394 9373 9504 9280 9256 9232 9208 9183 9157 9130 9103 
728 9472 9451 9428 9406 9385 9316 $292 9268 9244 9220 9195 9169 9142 9115 
730 9484 9463 9441 9419 9598 9329 9305 9281 9257 9233 9208 9182 9155 9128 
732 9496 9475 9453 9431 9410 9341 9317 9293 9269 9245 9220 9194 9167 9140 
734 9508 9487 9465 9443 9422 9353 9329 9305 9281 9257 9232 9206 9180 9153 
736 9520 9499 9478 9456 9434 9365 9342 9318 9294 9270 9244 9218 9192 9166 
738 9532 9511 9490 9468 9446 9377 9354 9330 9306 9282 9256 9230 9204 9178 
740 9544 9523 9502 9480 9459 9390 9367 9343 9318 9294 9268 9243 9216 9190 
742 9556 9535 9614 9492 9471 9402 9379 9354 9330 9306 9280 9255 9228 9202 
744 9569 9547 9526 9504 9483 9414 9391 9366 9342 9318 9292 9267 9241 9214 
746 9580 9559 9837 9516 9494 9426 9403 9379 9355 9331 9305 9280 9254 9227 
Mm 9592 9571 9549 9528 9506 9438 9415 9391 9367 9343 9317 9292 9266 9239 
9608 9583 9561 9540 9518 9450 9427 9403 9379 9355 9330 9304 9278 9251 
9615 9594 9573 9551 9550 9462 9439 9415 9391 9367 9342 9316 9290 9263 
9627 9606 9585 9563 9841 9474 9451 9427 9403 9379 9354 9328 9303 9275 
9639 9618 9596 9575 9553 9486 9462 9439 9415 9391 9366 9340 9315 9288 
9651 9630 9608 9587 9565 9498 9474 9450 9427 9403 9377 9352 9327 9300 
9662 9641 9620 9598 9577 9509 9486 9462 9439 9415 9389 9364 9339 9312 
9674 96653 9632 9610 9588 9521 9498 9474 9451 9427 9401 9376 9351 9324 
9685 9665 9643 9621 9600 9532 9509 9486 9463 9438 9413 9388 9363 9336 
9697 9676 9655 9633 9612 9544 9521 9498 9474 9450 9425 9400 9375 9348 
9709 9688 9666 9645 9623 9556 9533 9509 9485 9462 9436 9411 9386 9360 
9720 9699 9677 9656 9635 9567 9545 9521 9497 9473 9448 9423 9398 9372 
9752 9711 9689 9668 9646 9579 9556 9533 9509 9485 9460 9435 9409 9384 
9743 9722 9700 9679 9658 9591 9568 9545 9521 9497 9472 9446 9421 9396 
9755 9734 9712 9691 9670 9602 9579 9556 9532 9508 9483 9458 9433 9407 
9766 9745 9723 9702 9681 9614 9591 9567 9544 9520 9495 9470 9445 9419 
9777 9756 9735 9714 9692 9625 9602 9579 9555 9532 9506 9481 9456 9430 
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Peotor for Reducing Volume of Gases to Standard Temperature and Pressure, Dry; Including 
Reduction of Barometric Height to Standard Temperature (brass scale) 
16 16 17 19 20 21 22 23 24 26 286 29 
0.855 851 847 834 821 816 793 783 
857 853 849 836 823 818 795 785 
860 856 852 839 825 621 797 787 
862 858 854 841 828 823 800 790 
865 861 856 843 830 825 802 792 
867 859 846 833 828 804 795 
870 861 848 835 830 807 797 
872 864 851 837 833 809 799 
875 866 853 840 835 812 802 
44 869 856 842 838 814 804 
871 858 845 816 807 
882 874 861 847 819 809 
885 876 8635 849 821 811 
887 879 886 852 824 813 
890 881 888 854 826 
892 884 871 857 828 
895 886 873 859 831 
897 889 875 862 833 
900 891 878 864 
902 894 880 866 
905 896 883 869 
907 898 885 871 
901 888 874 
903 890 876 
906 892 879 
908 895 
897 
900 
902 
905 
907 
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32288 888835 


352 
923 910 896 856 
926 912 898 858 
928 915 900 861 
931 917 903 865 
988 919 1908 865 
936 922 908 868 
938 924 920 910 870 
941 936 931 927 922 912 872 
948 938 934 929 924 915 875 
945 941 936 982 927 917 877 
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Form 1. METABOLISM LABORATORY 
Mayo 
Case No. A. Date ...... ee 192 
Gasom. No..... 
Name Samp. Set 50 
produced ........ 
Temp. Gasom. — °C. 2189888 * — 
cm. Log. Resp, Quot. ...... (sub. ) = R. O. 
Gasom.{ Start —— em. ———cn. 
Duration of . Log. Fact. S. T. P. D 
min. Ta. Total vent. ....... (add) 
OO, Expired ............ % Log. 
OO, Inspired ........... 0.04% Log. Vent. per min. ...(sub.) = L. 
— Log. % O, absorbed ......... 
CO, Produced ..... (sub.) % = ce. 
2 ee 
O, Inspired, corr. ....... % Log. 7 Cal. 1 (add = Cal. 
bsorbed per eq. m. hr. (sub.) = Cal. 
Analysis by: Haldane No. Analysis by: Haldane No.: Avg. O0, % 
Avg. O, ————% 
O0, T0, 9⁰ 
NOTES: 
Log. OO, diff. Log. O, diff Log. CO, diff. 
O0. O,% C0, %%/ 0% — 
Analysis by: Haldane No. Analysis by: Haldane No. 


The normal basal calories per day for an in- 
dividual is, however, the minimum requirement, 
and to this must be added an assumed amount 
to allow for the individual’s muscular activity 
and for the specific dynamic action of the food. 
This allowance, necessarily, remains arbitrary 
and will vary mainly with the amount of mus- 
cular activity of the individual which, for a 
hospitalized patient, is not far from 20 per 
cent. to 30 per cent. of the basal requirements. 

To use chart 6, place the needle on the appro- 
priate weight (53.1 kg.), bring the left end of 
the ruler over the appropriate height (155 em.), 
and place the needle on the point where the 
ruler crosses the surface area scale (1.50 sq. m.) ; 
if this is already known, the determination may 
start from this point; with the needle as pivot, 
swing the rule to the individual 's normal stand- 
ard if his basal metabolic rate is within normal 


limits or to the calories per square meter per 
hour, if determined experimentally (58.4 cal. 
per sq. meter per hour) and read the answer 
on the scale for total calories per day (2100 
cal.). The minimum requirement, then, for the 
individual is 2100 calories a day; to this add 
20 or 30 per cent. to allow for muscular exer- 
tion and the specific dynamic action of the food 
ingested, making a total calorific requirement 
between 2500 and 2700 calories per day, depend- 
ing on the activities of the patient. The addi- 
tion of 20 or 30 per cent. can be done rapidly 
by writing down the basal calories and placing 
underneath the product obtained by mental 
multiplication by 0.2 or 0.3 and adding as 


2100 2100 
follows: 420 or 630 
2520 2730 


Von. 185, No, 12 
Log. OO, diff. Log. O, diff. Log. OO, diff. Log. O, diff. — 2 
— oom — — — — check by: 
8-814-W 
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This chart has been found valuable by our 

— nee Miss Foley, in quickly calculating the 

ent’s daily food requirement. By its use, a 

„ average or low caloric diet for any indi- 

vidual may be determined with exactness and 
rapidity. 


SUMMARY. 
1. The reasons for our preference of the 


bolic rate from the data obtained by the 
ometer method can be made graphically in less 
than five minutes without the use of logarithms. 


3. The methods of construction and use of 
ie charts are given. 
Benedict, Universalrespiratonsapparat. Deutsch. Arch. 


Apparatus for Clinical 
1918, clxxviii, 567. 


Use. 4 Jovan 
Benedict, F. G.: Notes on the Use of the 
Boston Mica, anD Jovrnnat. 1920, 
„ W. M., and I. Manual of i 
Boothby AA Bandiford, Laboratory 
— W. K. and’ ‘Sandiford, R. B.: charts for 
determinations. Am. 1921, iv, 


* — 1918, 24. 
— 
THE HOSPITAL AS A DIAGNOSTIC 
CENTRE.“ 


By L. Hunt, M. D., Worcester, Mass. 


Tn many recent attempts at legislation 
tending to socialize asin evidence a feel- 
ing abroad in the land that the full possibili- 
ties of medical science to alleviate the physi- 
cal distresses of mankind are not being fully 
realized. The inadequacy of the practice of 
medicine as at present organized, to reach all 
sufferers with its full measure of relief, is rec- 
ognized, and it is quite natural that the lay. 
student of the situation should attribute the 
cause to lack of ability to pay for the services 
of a doctor or to a niggardly spirit which 
people to refrain from calling a doctor 
until too late rather than to spend the amount 
of the fee, as he thinks, needlessly. 

The lay student and the legislator who seek 
to devise a remedy are apt to start with the 
premise that to provide the patient with the 
resources of medical science, it is only neces- 
sary to provide the means of having a doctor 
and, perhaps, a nurse; in other words, they 
regard the fee as the great obstacle to ade. 
quate service, and so by various insurance de- 
vices they contemplate its removal. 

If the premise were wholly, as we must ad- 
mit it is partly, true, and the remedy so simple, 


there would yet remain the. difficulty of pro- 
viding the means to pay the fees and the or- 
ganization to administer the distribution of th2 
calls and the fees, all of which opens such vast 
possibilities of inefficiency, graft, bureaucracy, 
taxation and meddling in the private affairs of 
both patient, doctor and citizen, as fortunately 
to appall the average taxpayer. The costliness 
and inadequacy of the Government’s attem 
to care for the disabled soldiers is a sp 
object lesson in this relation. 


But as we well know, the premise is, to say 


the most for it, but partly true. Today in Mas- 
gas- sachusetts, the standards provided by law are so 


U 

low and the title Doctor, with legal right 
to practice, have been so easily acquired that, 
as regards the degree to which the practitioner 
is representative of and capable of expressing 
the best in medical science, one can only 
that there is wide variation and, indeed, that 
about the only thing the different groups of 
practitioners have in common is the right to 
practice under the law. 

Moreover, the second part of the premise is 
defective inasmuch as by far the greatest rea- 
—— for neglect to seek the advice and aid of 

the physician lies in the lack of popular knowl- 
edge of conditions which call for the — of a 
meclical advisor, to say nothing of the * 
stitious preferences for various forces 
quackery, of prejudice and folly. How 5 — 
mon is the patient who neglects or maltreats 
an infected wound under the delusion that his 
particular flesh possesses unusual healing 
power! 

So it has come about that the better elements 
of our profession as represented by our state 
societies, are generally so-called 
health insurance, but as yet are 1 — 
to meet the propaganda of the proponents with 
counter propositions of greater or more evi- 
dent merit. 

I claim no originality in perceiving the need 
of a p on the part of established insti- 
tutions to meet the new demands. Boston Dis- 
pensary, with its health, and Massachusetts 
General, with its ‘‘consultation’’ clinics, arc 
in mind as I write. Warbasse, in his recent 
textbook, devoted a chapter to the economies 
of surgical practice, in which he dwells upon 
possible developments to this end. Through- 
out the state and nation, vast plans for im- 
proved medical schools, health 1 
ete., are now being made and realized. 
custom of group practice is spreading 3 
and is destined to partially answer the ques- 
tion as to how the patient of moderate means 
can secure the services of the specialists his 
case may demand. 

In our older communities, however, this in- 
novation does not take root so rapidly and, in- 
deed, there would still remain a — percent- 


age of the population unable to avail them- 
selves of the group idea unless it were organ- 


clinical work are briefly given. 
2. A series of nomographic charts are de-| a 
scribed by which the calculation of basal m 
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ized on a scale of sufficient financial strength to 
take in all applicants, regardless of how much 
they can pay. 

So it seems to me that to meet the new con- 
ditions we must have recourse, at least for the 
present, to existing agencies, and it seems very 
—— to enlarge the scope of work in such 

tutions as our Worcester Hospitals in a 
way that shall, for the communities served, 
greatly broaden the distribution of the bene- 


From our general knowledge of local condi- 


lines of therapeutics, I grant that there is 
room for considerable development, as in physio- 


broadly, 
for treatment of the sick. 

There remains, then, the great field of diag- 
nosties, and here, to my mind, lies the great 
opportunity for improvement. Obviously, it is 
impossible for the individual practitioner to 
have the material equipment, special training, 
or time, to offer his patients the benefit of 
modern laboratory methods for the diagnosis 
of disease or injury. To send his patient of 
the industrial classes from one specialist to an- 
other for various examinations, consumes the 
fees which should be his for the actual care 
which is likely to be needed. The natural re- 
sult is that the patient, in many instances, 
goes without these aids until the therapeutic 
efforts fail or a bad result ensues, when, per- 
haps, he is obliged to come into the hospital as 
a free patient. 

Now, perforce, our hospitals must have the 

ysical equipment and trained workers to 
ive up to the requirements of modern diag- 
nosties, and I think it is rather sad to say that, 
for the most part, they are maintained for the 
benefit of the very poor, the casual accident 
ease, those who are insured under the Work- 
men’s Compensation Act, and some few well- 
to-do who enter as private patients. 

To me it seems of the utmost importance 
that the facilities for diagnosis provided by 
such an institution as Worcester City Hospi- 
tal be opened to the public in general by a 
system of graded charges and of confidential 

to the referring physician such as will 
secure to both the patient and the physician 
the satisfaction of continuing their relation on 
the basis of correct diagnosis, and consequently 
of adequate treatment. 

Tt may not be out of place at this point to 
briefly summarize the resources of this hospi- 
tal which are being constantly utilized for the 
benefit of its patients. 

Urine. Chemical, microscopical, cultural, 
function tests, detection of poisons. 


Pus and Other Inflammatory Fluids. Cul- 
tural, microscopi chemi : 
tion of — 
Sputum. Cultural (pneumococcus typing 
microscopical, as for T. B. )s 
Blood. Usual examination for the anemias 
and parasites, coagulation tests, grouping for 
— 22 Wassermann, and other comple- 
n itin 
chemist tests, precipi tests, blood 
_ Pathological Material. Histological examina- 
tions, chemical tests when needed. 


X-ray. A powerful installation for all man- 
ver of diagnostic work, with technician con- 
stantly in charge. 

Electrocardiograph. A valuable adjunct to 
cardio diagnosis, under charge of a competent 


spec 

Basal Metabolism. A useful method in 
thyroids and a few other conditions. 

Sensitization Tests to animal and plant pro- 
teins as basis for treatment of asthma, — 
fever, ete. 

Cystoscopy. This, in conjunction with the 
x-ray and general laboratories, renders the di- 
agnosis of bladder and renal conditions a mat- 
ter of a beautiful precision. 

Bronchoscopy and (Esophagoscopy, in charge 
of a competent specialist. 

These facilities supplementing careful his- 
tory taking and general physical examina- 
tions, afford exhaustive means of arriving at a 
true concept of the patient’s condition. 

“ou will ask, How may we avail ourselves 
of these helps to our patients? 

In order to develop this work, we have in 
mind two new provisions, viz., 

1. A short period of residence in the hospi- 
tal for a complete work up.“ For special 
eases, such as thyroids and diabetes, a special 
section of the private ward, with all graduate 
nursing service, is authorized. Other patients 
may be received in either private ward or the 
general wards, according to their preferences 
and means. As soon as the diagnosis is arrived 
at, or our methods exhausted, the patient will 
be returned with full report, to the physician 
referring. 

2. For the patient who is able to remain at 
home and come to us for the studies, the work 
can be done by appointment. This beautiful 
Out-Patient Building now stands idle daily 
after 2 P. M., except Wednesday evenings, and it 
is part of my hope for the development of this 
idea to utilize it afternoons and evenings for the 
purpose of a diagnostic consultation and health 
elinie wherein the patient shall be charged only 
such fees as he is able to pay, and receive the 
full benefit of the diagnostic resources of the 
institution, thereby making it the servant of 


— ä—ä—ä — ——ñ— 
²˙ and Duode 

tions, it seems fair assert that, so far as | Chemical, 

treatment is concerned, practically anything| Spinal Fluids. 

may be had in this community. In certain — No hi 

therapy and, of course, all of us need more 

skill in our particular lines, but speaking 
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people and all the physicians. Whether 
1 am correct in my vision of this greater ser- 
vice, you alone can show me. Whether to em- 
bark on such a plan or not, may be determined 
by the way you physicians react to it; but 
should you, by person or * show approval 
I believe the authority and the means can be 
rovided. For the present, such work must be 
handled by appointment through the hospital 


eonchsion, wish to urge that all pubic 
hospitals in usetts adopt a system 
whereby their diagnostic facilities shall be- 
come available for all classes of citizens to the 
end that service shall be rendered and 
the trend toward greater socialization in 
medicine shall be guided by the trained intel- 
lects in our profession rather than thrust upon 
us by those unfamiliar 


pathy for the best d ts of medical 
practice. 
THE RESIDENT SURGEON AND THE 
HOSPITAL. 


Br Donato 8. Apams, M.D., Mass. 


Tue resident surgeon, or physician for that 
matter, is not a necessity. There are a num- 
ber of excellent hospitals in this country 
where such an office has not been established 
and yet their standards are high and their 
reputation the best. To conform with the re- 
requirements laid down by the American Col- 
lege of Surgeons, a resident is not a requisite. 
But in spite of this fact, the man who makes 
good as resident becomes an asset rather than 
@ mere addition to the administrative force. 

What are the qualifications of a resident? 
He should be a graduate of a recognized medi- 
eal school and hospital and at the latter he 
would best have had a general service. The 
single man is the better, for a resident must 
live at the hospital and be prepared to 
put his undivided attention into the worn 
laid down for him. And, above all things, 
he must be ambitious and wide awake, for the 
opportunities of slacking up and entering 2 
rut make their frequent appearance. 

He comes in constant contact with three 
forces that always present themselves within 
the four walls of a hospital, namely the ad- 
ministrative force, the staff, and the house of- 
ficers. With the former he must, to a certain 
extent, consider himself a part, and therefore 


feel that you have an interest in your institu- 
tion and desire to see it advance. A valuable 
ally may thereby be obtained. His position in 
regard to the hospital staff is a peculiar one. 
Although not a member of the staff, he still 


is closely related to that body and their pro- 


ceedings must be of vital interest to him. It 
is best to move slowly at first, noting each 
man’s peculiarities, and then enter into things 
as the proper time arrives. Their confidence 
may be obtained and held by an evidence of 
his desire to fulfill all duties faithfully. And 
lastly, the house officers. The resident is su- 
pervisor of house officers and directly respon- 
sible for their work. So he must gain their 
confidence as well, teach them all he can, get 

some operative work for them and personally 
they must perform their duties thoroughly. He 
should instil into their minds the fact that 
their appointment is to their sole advantage, 
and off-duty time must be considered only 
when all work is completed and they can be 
of no further assistance to the staff. It is also 
his duty to straighten out any misunderstand- 
ings that may arise among them. It might be 
well to state here that it is an established fact 
that the first resident in an institution meets 
with a certain degree of antipathy from the 
existing house officer regime and cannot hold 
the controlling hand until they have passed on. 
The duties of the resident are not the same 
in any two hospitals. Thus, in a hospital of 
200 beds or under, a man should be able to 
keep in touch with the proceedings of all the 
services, including medical, surgical and ob- 
stetrical. In the larger hospitals, a staff of 
residents are required. But it is of the first- 
mentioned type of institution that I desire to 
talk. Memorial Hospital has 200 beds, and 
the resident makes rounds twice a day, morning 
and evening. Medical and obstetrical cases are 
studied by him only when a member of the 
staff asks him to, in case of emergency, or to 
help the house officers in charge. He thereby 
has a working knowledge of the cases on hand. 
At the same time, records are inspected to 
see that the routines are being carried out, 
that the histories and four day notes are up 
to date, and provisional diagnoses written. 
The surgical side are supposed to have made 
their provisional diagnosis by the end of 24 
hours after admission, and the medical side 
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are allowed 48 hours. On certain nights, the 
resident and house officers inspect charts to- 
gether, and in addition, the surgeon-in-chief 
looks over all the charts with the resident. In 
this way the paper work is kept up to date. 

Discharge cards may be signed by the resi- 
dent and care is taken by him to see that they 
are properly filled out and classified. 

Each night the resident books the operations 
to be done the following day. He lists the 
type of operation, patient’s ward and the op- 
erator’s name with the time he is to operate. 
One copy is placed on a bulletin board on the 
wall of the administration building and an- 
other on the same kind of a board in the staff 
room of the surgery. The bulletin boards not 
only serve that purpose but, in addition, are 
used for the posting of notices and slips for 
the members of the staff, calling their atten- 
tion to the fact that they are wanted in con- 
sultation. These slips are dated and the resi- 
dent watches this board, and when a man does 
not take down his slip his attention is again 
called to it. In this way, a perfect record for 
the filling of consultation requests has been 
obtained. 

The staff meets each Saturday noon and the 
surgeon-in-chief acts as chairman, and the 
resident records in a book the proceedings an! 
attendance. At these meetings the mortalitics 
of the preceding week and any business of in- 
terest to the staff are discussed. 

The nursing faculty may call on the resi- 
dent, if they see fit, to care for the nurses 
when they are ill. 

The advantage of a residency to a young 
man are manifold. Alone, the opportunity of 
working with the Se, and caring 
for his cases is more valuable than any other 
training. To assist an experienced man, talk 
with him, and watch his methods of procedure, 
are worth years of ordinary hospital work or 
inexperienced practice. 

The opportunity to assist the other surgeons 
gives the resident a chance to see others op- 
erate, and at the same time improve in his own 
technique. Many dressings may be done on 
the wards and among such private cases as 
the man in charge of the cases sees fit to turn 
over. This is no small item, for the after- 
care of cases and their dressings are of vast 
importance. Emergency work, including frac- 
tures and dislocations, offer a chance for the 


resident to apply splints and casts and at the 
same time study x-rays. As the members of 
the staff see he is in earnest and is capable, 
they give to him operations of more major 
character until the resident is getting his share 
of the ward operating, which is as much as 
any young man could ask for. 

And lastly, the question of financial remu- 
neration comes up. The salary of a resideut 
varies in different institutions, from five hur- 
dred to fifteen hundred dollars a year, to- 
gether with his living expenses. To the man 
who plans to enter private practice later on, 
this income, put away in the bank, will be 
highly appreciated. 

In conclusion I would like to consider what 
the resident may do to help maintain the hos- 
pital standards. I have already mentioned his 
care of the charts, attempts to see that the 
consultation requests are filled, operation“ 
booked in such an order that friction is avoided, 
and general supervision over the house officers. 
One more point remains, namely, the care of 
the monthly hospital analysis. In Memorial Hos. 
pital, every attempt is made to live up to the 
American College of Surgeons standards. Dr. 
Homer Gage, Surgeon-in-Chief, planned a 
monthly report or analysis of the hospital ser- 
vices, using a modification of the one designed 
by the College. He calls upon the resident to 
analyze the cases each month and when the re- 
port is completed, he reads it at staff meeting, 
and an interesting discussion follows. There 
is no better way of bringing up before the 
staff a review of the preceding month. It is an 
excellent opportunity for the resident to go 
over the records, admission and discharge cards 
and end results cards. When it is complete, 
the following points have been ascertained: 

1. Number of acute abdominal cases enter- 
ing hospital, with the diagnosis, name of op- 
erator, time between admission and onset, and 
time between admission and operation. 

2. Number of admissions to hospital. Num- 
ber discharged cured, relieved, and dead. 

3. Consultations: number asked and ob- 
tained, asked and not obtained, and finally in- 
dicated and not asked. 

4. Diagnosis: number of provisional and 
final diagnoses that agree, number that dis- 
agree. Number of cases discharged with no di- 
agnosis, and number of those discharged with 


added diagnosis. 


| 
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5. Institutional infections—medical, surgical 
and obstetrical, giving the type of infection, 
name of attendant and ward. This brings out 
the occurrence of stitch abscesses, post-partum 
infections and contagious diseases. 

6. An itemized list of the cases discharged 
unimproved, with the name of the attendant 


and the number of days patient was in the 9.80 


hospital. 

7. Average number of days of discharged 
patients. Number of those staying in the hos- 
pital more than three weeks, and number of 
patients now in the hospital more than one 
month. 

8. Itemized list of the causes of death. 
9. Number of deaths on (a) Medical Ser- 
vice, (b) Surgical Service, and (e) Obsterical 
Service. Also the number of autopsies od- 
tained on these services. 

10. Analysis of obstetrical services, showing 


the number of normal deliveries performed by che 


each obstetrician and then in turn the number 
of instrumental deliveries each man resorted 
to. Obstetrical complications are noted, with 
their treatment and the ultimate result 
obtained. 

11. List of Caesarean sections performed, 
with name of operator, assistant, ward, and 
indication for so doing. 

12. Those cases discharged with no diag- 
nosis, giving the name of the attendant and 
his reason for not arriving at some diagnosis. 
Considering the various points brought out 
in this paper, it is fair to assume that a resi- 
dency is worth any man’s time. By conscien- 
tious work and following the guide of a com- 
petent surgeon-in-chief, he may be of real value 
to the hospital. 


EXTRAPLEURAL RESECTION AND PLAS- 
TIC OF THE THORACIC ESOPHAGUS. 
AN ORIGINAL METHOD. REPORT OF 

CASE WITHOUT GAS- 


„ F. A. OS., New York. 
Author's Abstract. 


before opening the mediastinum must 
be sealed off by a healing process which shoul 
have advanced stage of granulation. 


* Read before the 
To 


and 10 inches in 


away from the posterior mediastinal region. 

eighth, seventh and sixth ribs were cut through 
near their spinal attachments after peeling the 
pleura away and then the tenth rib also was divided. 


devided. The fusiform swelling which marked the 
tumor within the gullet was about an inch and a 


cocutaneous margins, making it necessary to divide 
the strictures by stellate incisions and thereafter 


in the patient's back with skin by the use of sliding 
A few days after this final procedure, liquids 
be 


ry open- 


um large 
clearly and to work 
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The patient was a 35-yearold man with a par 
tially obstructing squamous cell carcinoma below 
the arch of the aorta. At the first step, the oper- 
ator lifted a skin flap about three inches in width 
Re length which was outlined by an 
incision beginning at the eighth interspace close to 
the spine, passing obliquely forward parallel to the 
ribs, thence downward and then backward to a 
point about three inches below the place of begin- 
This flap was used in fashioning the new 
hagus to take the place of the resected part. 
A six-inch subperiosteal resection of the ninth rib 
was then made and the pleura stripped forward 
The pleura could now be pushed forward, exposing 
the organs within the mediastinum through a wound 
large enough to permit the surgeon to work with 
both hands in its depths. With a stomach tube 
in the esophagus, this structure was easily identi- 
fied and stripped from the pleura and aorta. The 
fibers of the plexus gulae of the right vagus were 
half below the arch of the aorta. The skin flap 
placed in to wound so that it partly encirded 
mobilized esophagus, the cutaneous surface toward 
' the viscus. This first step of the operation was 
coneluded by packing the wound with gauze. The 
patient could swallow fluids. Two weeks later. 
without anaesthesia of any kind, the wound was 
spread apart and the tumor-bearing section of the 
esophagus was resected. Nourishment was now 
given through a stomach tube passed into the lower 
esophageal opening and later through an Einhorn ' 
tube passed from mouth to stomach through the 
gap left by the resection. The pedicle of the skin 
flap was cut across in another week. There was 
later contraction of the cicatricial tissue at the mu- 
bougies were passed frequently. The final step was 
to close the posterior esophageal opening by suture 
and to make a plastic operation to cover the defect 
wounds were healed and any soft food could be 
taken normally. 

A number of drawings were made at the opera- 

tion and are reproduced in the article. There are 
ö—ö. also roentgenograms and a photograph. 

Other cases in which this exposure was made are 
reported but all proved inoperable. The conclusions 
are as follows: 

1. That transpleural resection of the esophagus 
has a forbidding mortality. 

0 ng o esop m num. 
TROSTOMY. 8. That it is feasible to make an extrapleural 
permit the operator to, sco, 

safely with both hands. 
1 4. That resection of the esophagus in the pos 
= terior mediastinum can be done by dividing the op- 
is freed from its attachments and the mediastinum 
is sealed. At the second, 10 to 14 days later, the 

8 resection is performed. 
a This procedure deserves a fair trial by thor- 

81 surgeons. 
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Book Review. 


General Pathology. By Horst Orrte.. New 
York: Paul Hoeber, Octavo, 331 pages. 
Price, $5.00. 


It is probable that the reviewers’ comments 
on this work might have been less severe had the 
author’s pretentions been less high. The book 
is said to be ‘‘an introduction to the study of 
medicine, being a discussion of the development 
and nature of processes of disease.’’ There is a 
dedication, a foreword, a preface, an introduc- 
tion to each of the two parts of the book, and 
an epicrisis, all of which seem to us somewhat 
self-laudatory. The dedication tells us that the 
book is ‘‘a record of the combined efforts of all 
nations to arrive at the truth in one branch of 
science.’’ the foreword that ‘‘pathology must 
be approached within the frame of modern bi- 
ology, and that in the study of disease no less 
than in the study of health scientific vision is 
possible only if we divest ourselves of all meta- 
physical and teleological conceptions of use, 
harm, defense, vital forces, conscious purpose, 
ete., and treat pathological processes entirely 
as expressions of physico-chemical laws.’’ That 
the author has attempted to ‘‘bring together in 
. « « « & concise, comprehensive, connected and 
readable form, facts and considerations upon 
which modern pathology rests. 

That one of the author's purposes was to 
visualize as much as possible pathological oc- 
eurrences, and therefore great emphasis has 
been put on the tomic-histological formal 
side from the dynamic standpoint. 

In the preface there is a brief historical 
sketch of the development of pathology, and a 
final statement that: ‘‘It is to be noted that 
pathological anatomy and histology differ from 
normal anatomy and histology in being not only 
descriptive but eminently explanatory of the 
character of disease. For, being representative 
stages of a disease at a certain time, they col- 
lectively disclose the whole formal genesis, that 
is, the manner of development and the history 
of a disease. 

In the epicrisis he tells us that ‘‘the effort 
has been confined to make it clear that patho- 
logical processes (diseases) are physical and 
chemical cell alterations, and disturbed cell re- 
lations which follow common biological laws and 
that in the majority of instances, at least, find 
a definite anatomical expression. 

The book itself occupies three hundred and 
thirty octavo pages, ninety-four of which are 


devoted to ordi descriptions of the com- 
moner pathogenic teria and protozoa; de- 
scriptions such as one could take from any text- 
book in bacteriology, but in this instance not 
particularly well 


Eight lines are de- 


voted, for instance, to the description of the 
capsule of the pneumococcus, and only ten lines 
to the question of types of pneumococci, after 
which the reader is left with the inference that 
the types of pneumococci are recognized ‘‘as 
distinct in certain cultural characteristics and 
virulence. Nothing is said about agglutina- 
tion and precipitin tests as used in typing 
pneumococci. We are informed that the fourth 
type ‘‘is a relatively virulent form which is 
common in the mouths of healthy persons.’’ 
Spirilla and spirochaetes are grouped together. 
Protozoa are given four pages and a half. 
Trypanosomes and the parasites of malaria oc- 
cupy four pages, the filterable viruses a half 
page; but he does not mention in what diseases 
filterable viruses are encountered other than 
poliomyelitis. Twenty-nine pages are devoted 
to a treatment of immunity, written about as 
adequately as the bacteriological section. There 
is a section on physical and chemical factors as 
a cause of disease, in which temperature, air- 
pressure, electricity, x-rays, radium and poisons 
are treated in a catalog-like fashion. 

Part, 2, on the internal factors of disease, has 
chapters on disposition and idiosyncrasy and 
heredity. 


Book II contains one hundred and fifty-four 
pages, and is entitled ‘‘Pathological Anatomy 
and Histology and Pathogenesis. Here again 
we have a condensed catalog-like account of 
pathological processes, not quite so well done 
as in many text-books of the last thirty years, 
and presented in. about the same order to be 
found in most text-books; the same account of 
atrophy, the degenerations, the infiltrations, 
pigments, etc. Inflammation and the tumors 
follow, and so on through the list. 

One can take exception to the author’s de- 
seriptive terms as applied to histology; for ex- 
ample, in speaking of the histology of tubercu- 
losis, in which he compares the process to gran- 
ulation tissue, he says that ‘‘it displays from 
the start an unfinished, unhealthy appearance 
which can be attributed to a ity and the 
toxic action of the bacilli on the proliferating 
fixed tissue cells’’; he refers to connective tis- 
sue fibrils which ‘‘swell and appear rigid,’’ new 
tumor cells which ‘‘appear more supple.’’ 

On the whole, the book is not bad, but on the 
other hand, it has no particular merit, and 
therefore no justification. It reads like a set 
of lectures delivered before students of ele- 
mentary pathology. There are no illustrations, 
and no references are given for the origi 
work referred to in the text. While the book 
probably covers the ground of the course in 
pathology given at McGill, the general ruler 


will find it very disappointing, particularly if 
oe & aa of the’ dedica tion, the 
foreword and introd 
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practical and should,lead to the utilization of 

THE BOSTON the plant which he refers to. In the manufac- 
Medical and Surgical Journal | eine business plant which is idle large 
proportion of the time would not stand compe- 

Established in 1888 tition, and a plant designed to cure disease 


THURSDAY, SEPTEMBER 22, 1921 


Published The Mamachusetts Medical Society under the 
For three years Jauzs S. Stomp, M.D. 
Horace D. M.D. 


ought to work at least full time so long as there 
is human need. 

As stated in the paper, the solution of the 
problem lies very largely in the hands of the 
profession, for if it can be shown to the trus- 
tees of the Worcester City Hospital that the 
profession will take advantage of the facilities 
which may be made available for all in that 
section of the state, there is the greatest prob- 
ability that the plant will not be allowed to 
lie idle so much of the time. Because the hos- 
‘pital is not a money making institution there 

no excuse for failure to meet the fullest 
measure of efficiency. Health is of greater 
value than money. 

Such development of practice should not be 
restricted to the Metropolitan district, for every 
hospital could increase its usefulness by the 
plan by Dr. Hunt, and thereby fore- 
stall other plans which are less likely to be pro- 
ductive of good, and which have dangerous pos- 
sibilities. If Worcester makes an impressive 
org ge places will be led to develop the 


r — — 


MATERNITY LEGISLATION. 
Um date of September 10 inst., The Mas- 


DR. HUNT’S PAPER. 


In Dr. Ernest L. Hunt’s paper, appearing on 
354 of this JouRNAL, the 


contend that medicine has 
rogressed as may 

pected under human administration. Many per- 
sons will die by accident or be irremediably 
maimed under very much better organization, 
but those cases which are within the scope of 
possible benefit can secure all that medicine can 
offer, if continuously under competent observa- 
tion. The difficulty lies more generally in the 
lack of judgment of the sufferer in seeking help, 
or perhaps less often in failure of the medical 
attendant to secure thorough investigation of 


his clients. 
i y unpopular to even refer to 


It is exceedingl 
the low grade work done by a minority of the 
profession, because some very well qualified 
practitioners resent the imputation and feel 
that those who try to correct faulty methods are 


discrediting medicine itself. Dr. Hunt makes 
the issue and plainly states that there is wide 
variation in the quality of medical practice. 
His solution 28 


and 


sachusetts Civic Alliance has distributed a cir- 


eular and a letter relating to the Sheppard - 


Towner Bill. In the letter it is elaimed that 
the forces of destruction are hiding behind 


that the women. Many of these women workers do 


not know that they are cats’-paws for Trotsky 
and Lenine to wreck the U. S., and later sug- 
gests that the President of the United States 


will be open to Republican Counsel after rais- 
ing the question, „Cannot the President be 
aroused ?’ 


In the circular the Alliance claims that 
Madam Kollontai is supporting the bill for the 
purpose of making all children wards of the 
State and destroying the present form of fam- 
ily life in the interest of communism. 

The Alliance professes to be non-partisan, 
but adopts distinctly partisan methods in ap- 
pealing to Republicans for the use of influence 
with the President and Congress. An appeal 
of this nature weakens a cause which has abun- 
dant material for logical argument, and which 
should be dealt with as an important measure 
calling for solution by all intelligent peuple. 
There are many in both of our great parti 
who are unselfishly devoted to all questions 
which should rise above party interests and 
this is one of them. The injection of 
influence into a matter concerning the 


health 
distinetly 


and lives of women and children is 
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lays down the proposition in substance 
a medieine as organized at present fails to pro- 
vide full measure of relief to sufferers. Whil e 
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a bad policy and tends to dissi effort which 
might be coérdinated for the Public good. 

As for Madam Kollontai, whether she is 
working for the communistie principle or not, 
the marriage institution is entrenched in this 
country and propaganda designed to wreck it 
will have a very small minority in its support. 
The National Mann Act and the Massachusetts 
laws are fairly good indices of the public 
attitude. 

Rather than introduce politics into this dis. 
cussion, the better plan would be to rely on 
appeals to intelligence in deciding a measure 
of this magnitude. Whether some women may 
or may not be duped, the spirit of our Ameri- 
can institutions is strong among them as a class 
and these questions must be decided upon 
merit. History shows that the masses in this 
country are not often on the wrong side for 
very long, and one may reasonably have faith 
that good judgment will be exercised in the 


end. 

So far as the question — to physicians, 
our part lies first in the development of the 
highest type of professional service in dealing 
with the dangers of maternity and child life, 


and second, in putting our interpretation of the 


questions involved before the law makers with 
cogent arguments based on realities, both for 
good and against the bad measures. 

The arguments alleged to have been put for- 
ward by Dr. Haven Emerson, Medical Advisor 
of the Veterans’ Bureau, would it is feared, 
apply to the administration of the features of 
the Sheppard-Towner Bill. According to Dr. 
Emerson, the Veterans’ Bureau has become a 
football of politics which led him to resign his 
connection with it. He is reported to have as- 
serted that unnecessary salaries to the extent 
of $500,000 a year are being distributed for 
political patronage in that department. If the 
Government can play politics with the sacred 
obligation which this country is under to pro- 
vide all proper measures of relief for our sol- 
diers, it is just as likely to play politics with 
the lives of women and children. Washington 
is too far away from Massachusetts for the ad- 
ministration of the machinery necessary in the 
study of our maternity and infant welfare 
problems. It will be soon enough to transfer 
our responsibilities when we are ready to con- 
cede our decadence. 


— 


CONFERENCE OF NATIONAL AND NEW 
ENGLAND TUBERCULOSIS ASSOCIA- 
TION OFFICIALS. 


Orrictais of the National and New England 
Tuberculosis Associations met in the Little 
Building, Boston, September 7, 1921, for con- 
ference. Dr. H. A. Pattison of New York pre- 
sented certain principles involved in the stand- 
ardization of the treatment of tuberculosis, for 


since hospitals can never provide a sufficient 
number of beds for all cases, treatment should 
be formulated so as to become more uniform 
and adapted to home conditions. In many 
cases sanatorium treatment has accomplished 
all that it is designed to bring about and at 
time of di a home can be prepared un- 
der the direction of a public health nurse suit- 
able for the care of the patient, with the under 
standing that further treatment should be con- 
ducted by the —— aided by the public 
health nurse. e stan of medical care 
should cover all hygienic rules, leaving the 
physician free to apply recognized methods 
without the use of ‘‘nostrums’’ or experiments. 
Monthly reports should be made of the condi- 
tion of the patient until the patient had been 
able to resume his occupation. In this 
way valuable data could be co and end- 
results tabulated. 

Dr. Pattison said that ‘‘tuberculosis is not 
beaten by any means, but the fight that has 
been waged means a reduction of seventy-five 
thousand deaths a year.’’ 

All the New England States were represented 
with the exception of Maine. 


— 


MEDICAL NOTES. 


AccorpING to a bulletin recently issued 
the Metropolitan Life Insurance Co., the h 
conditions prevailing among the wage earning 
groups of the United States and Canada for the 
first quarter of 1921 were the best that ever 
have obtained during this season of the year. 
The span of man’s life is now ‘‘three score 
years and fourteen,’’ according to Dr. George 
W. Hoglan, secretary of American Insurance 
Union. Dr. Hoglan says careful investigation 
shows the average life has been lengthened four 
years, in spite of added risks and perils of the 
twentieth century. 


Dr. M. Victor Sarrond, epidemiologist in the 
Boston Board of Health, has been appointed 
Deputy Commissioner of Health of Boston. Dr. 
Safford has had a long and valuable experience 
in the United Public Health Service. 


Dr. A. VINCENT Surrn, of Middleboro, has 


been reappointed as associate medical examiner 
of the fourth Plymouth District. 


WeeEK’s Drarn 1n Boston.—During 
the week ending September 10, 1921, the num- 
ber of deaths reported was 161 against 162 last 
year, with a rate of 11.08. There were 26 
deaths under one year of age against 41 last 
year. 

The number of principal reportable diseases 
were: Diphtheria, 27; scarlet fever, 13; mea- 
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sles, 16; eens oe 8; typhoid fever, 2; 
tuberculosis, 3 


Included in the —— the following 
cases of non-residents: theria, 9; scarlet 
fever, 1; whooping cough, 4; typhoid fever, 1; 
tuberculosis, 5. 

Total deaths from these diseases were: Diph- 
theria, 4; whooping cough, 2; typhoid fever, 1; 
tuberculosis, 15. 

Included in the above, were the following 
eases of non-residents: Diphtheria, 3; whoop- 
ing cough, 1; typhoid fever, 1; tuberculosis, 1. 


Recutar of the Worcester District 
Medical Society was held at 4.15 P. u., Wednes- 
day, September 14, 1921, at Worcester State 
Hospital, Summer Street. Communication — 
Mental Hygiene, Dr. William Alvin Bryan, 
Worcester State Hospital. The subject of a 
union meeting with the Worcester North Dis- 
trict was brought up for discussion. 


THe CoMMITTEE i appointed to 


previously 
recommend plans for meetings for the ensuing 
year made a report, and it was voted to hold 


evening meetings in September, October, Novem- 
ber, March and April, and in the in 
January and February. 

It was voted to for a union meeting 


arrange 
with the Worcester North District, according 
tc request of the committee appointed by the 
Council, the details to be arranged by the See- 
retary in conference with the representative of 
the Worcester North District. 

Dr. Bryan’s paper was a forceful and logical 
presentation of the necessity of more general 
understanding of the problems incident to men- 
tal deviations by the general practitioner and 
claimed that inattention to early symptoms often 
resulted in more or less permanent mental dis- 
ease. He felt that preventive measures should 
be employed early in life, both in the family 
and in schools, and that practitioners could ac- 
complish very much in dealing with parents as 
well as with children who are drifting into 
abnormal mental habits. The arguments and 
illustrations presented created great interest, 
as shown by the discussion following the paper. 

Dr. Bryan entertained the Society at a lunch- 
eon served after the adjournment of the 
meeting. 


THE METROPOLITAN Large INSURANCE Sraris- 
Tics show a tuberculosis death rate of 137.9 per 
100,000 lives; organic heart disease, 117; pneu- 
monia, 106; Bright’s disease, 70; cancer, 69; 
cerebral hemorrhage, 61; diphtheria, 22.1. Ty- 
phoid, with a rate of 6.7, sustains the designa- 
tion of the vanishing disease. The statistics of 
this great company are generally accepted as 
fairly representative of conditions throughout 
the country. 


Tue PUmac Aruietic Leacuse of Maryland 
conducts systematic medical examinations of 
pupils of the public schools of the cities of that 
state and wherever a child is found to be free 
from physical defects a health first’’ button 
(white) is given, und in addition a letter is 
sent to the parents of such children compli- 
menting them for the care and interest 
A green button is given to a child found to be 
in need of remedial care. The annual report 
shows that 28 per cent. of the boys and 
12 per cent. of the girls were entitled to 
white button. 


only 
the 


COLLEGE-BRED WoMEN live longer than unedu- 
cated women ing to a study made by 
Myra M. Hulst of American Red Cross. 
The death rate among college graduates between 
the of 25 and 34 was 2.77 per one thousand, 
but it was 6.10 for women in the general 


Dr. Georce H. Hooper has been appointed 
resident anesthetist, and Dr. William Sup- 
ple resident surgeon at the Boston City 


SprINGFIELD AcapeMy or Mepictne.—The reg- 
ular meeting of the Springfield * 
Medicine was held at 137½ State Street, 
day evening, September 13, 1921, at 8.30 
o’clock. Dr. Charles H. Lawrence of 
read the paper the evening 
Practical Value of Basal Metabolism.’’ 
committee on the revision of the Constitu 
and By-Laws made its report. 


District Medical Societies at throp Hotel, 


South Deerfield, Mass., was held Wednesday, 
September 14, at 3.30. Dr. Leslie H. Spooner 
of Boston, read a paper on ‘‘ Neuro-Syphilis— 
Diagnosis and Treatment. Dinner was served 
after the meeting. W 


THE Mortauiry Rate from acute rheuma- 
tism has declined about 40 per cent. in the last 
decade. It is claimed that this is the result 
largely of the elimination of infections in ton- 
sils and teeth. The improved quality of milk 


‘probably also enters into this explanation, for 


with rization and i ion there have 
been fewer epidemics of septic sore throats. Un- 
doubtedly better understanding of the pathol- 
ogy of rheumatism by physicians has led to 
more effective treatment. 


Tue AmericAN Rep Cross reports that Dr. 
Russell Stewart Wingfield of Phildelphia, who 
was seriously burned August 14 in a fire which 


_ 
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destroyed the American Red Cross Children’s 
Hospital, died in Salonika August 20, after a 
week’s fight against shock and nephritis. Fu- 
neral services were held August 23 at the 
American Red Cross headquarters in Salonika, 
full military honors being paid by a detach- 
ment from the Greek regular army. The body 


will be shipped to the United States for burial. |’ 


Dr. Wingfield was 26 years old. He was 
born in Richmond, Va., where his parents live 
at 806 Fourth avenue. He went to Europe in 
February, 1921, for service with the Red 
Cross, and was immediately sent to Salonika 
to take charge of the Children’s Hospital at 
Kalamaria 


Refugee Camp. 
When fire broke out in the hospital dispen- 


sary on Sunday night, Dr. Wingfield succeeded 
in saving all the patients and personnel, with 


the exception of one Greek interpreter. His 


heroic efforts, however, cost him very severe 
burns about the face and arms, and his condi- 
tion had been critical throughout the week. 

Dr. Wingfield was a graduate of the John 
Marshall High School of Richmond, the Uni- 
versity of Richmond, and the Medical College 
of Virginia. He enlisted in the army medical 
corps immediately on the American declaration 
of war, and served throughout the war as a 
State Inspector of Draft Boards. After the 
war he became a resident physician at the Stet- 
son Hospital in Philadelphia, leaving this post 
to go to Europe last February. 


THE decision upholding the vaccination law 
resulting from the Haverhill case, is being 
cited all over this country and is proving of 
great value in clarifying a situation which was 
always in doubt previous to the interpretation 
of the law by the yore Court of this State. 
School authorities and Boards of Health have 
an effective weapon now in dealing with the 
objectors of vaccination. 


Tue U. S. Pustic Reports state 
that the increase in the prevalence of small- 
in the United States during recent years 
been marked and definite, and that Ver- 
mont proportionately exceeds other states in 
the eastern group in the increase. The Ver- 
mont law is not compulsory because of organ- 
ized opposition to better requirements. Dur- 
ing smallpox epidemics unvaccinated children 
are excluded from school and free vaccination 
is offered. Several Massachusetts epidemics 
have originated in Vermont. 


WũIͤx 's Deato Rate Boston.—During 
the week ending September 3, 1921, the num- 
ber of deaths reported was 171 against 195 
last year, with a rate of 11.77. There were 38 
deaths under one year of age against 54 last 
year. 


The number of cases of principal reportable 
diseases were: Diphtheria, 26; scarlet fever, 
17; measles, 10; whooping cough, 5; typhoid 
fever, 5; tuberculosis, 46. 

Included in the above were the following 
cases of non-residents: Diphtheria, 4; 
fever, 3; tuberculosis, 5. 

Total deaths from these diseases were: Diph- 
theria, 1; whooping cough, 1; typhoid fever, 
1; tuberculosis, 9. 

Included in the above were the we 
cases of non-residents : Tuberculosis, 1. 

Leprosy, 1 death. 


— — 


Obituary. 


FANNY BERLIN, M.D. 


Dr Fanny BERLIN, a pioneer woman surgeon 
of Boston, died at her home in Roxbury, 
September 4, 1921, at the age of sixty-nine. She 
was born in Russia and received her education 
abroad, taking her M.D. at the University of 
Zurich, Switzerland. Coming to Boston in the 
late seventies, she became resident — at 
the New England Hospital for Women and 
Children, at that time engaged in overcoming 
the early prejudices against a hospital that was 

and staffed exclusively by women. 
Later, Dr. Berlin was made a visiting surgeon 
and for some fifteen years did much major sur- 
gery at that institution. She joined the Massa- 
chusetts Medical Society in 1885 and resigned 
in 1909. III health forced her to relinquish ac- 
tive practice about five — ago. She is sur- 


vived by a nephew and niece who live in 
Boston. 
— 
Correspondence. 


MEDICAL WORK IN CHINA. 
Hunan-Yale * School, 
Changsha, Hunan, China, 


August 3, 1921. 


uesting information about 

ince, I think a brief 
history of the growth of the Hunan-Yale Medical 
School should prove most inte 

This school is a part of the enterprise known as 
Yale-in-China by Americans, and as Yali by the Chin. 
ese. This enterprise was launched by Yale graduates 
in 1902. In 1906 Dr. Edward H. Hume was called 
from his work in India to start a hospital in con- 
nection with the academic school. The hospital, 
academy, and later the college of liberal arts, have 
had several sites within the city walls of Changsha 
before moving to their present grounds a short dis- 
tance outside the north gate of the city. 

In 1913 a plan for medical education was formu- 
lated and an agreement was made between the Hu- 
nan Ru-Chun Medical Educational Association, com- 
posed of Hunan gentry, having the support of the 


Mr. Editor:— 
In reply to your letter 
medical Zralis in in Hunan | 


Provincial 111 and — staff of Yale-in-China. 
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association affords to those in 

ce of medicine. With all the adjuncts required 

the range of medical practice today, the hospital 
the most economical line of facilities and 

equipment. Group medicine is a privately organized 

enterprise for expert efficiency, and in a 


such ts. The on is bound 
or less by custom and habit from assuming to proffer 
their services and offices. Since the war, welfare or- 


3 
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17 
92 
23 
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of the laborers and stimulate the public to a whole- 
some and self-respecting support. 


TO PUBLIC HEALTH OFFICERS, PHYSICIANS, 
CLINICIANS, NURSBS, 
Mr. Editor 
In response of the 
Public Health 


the country. 
announced for the two- ashing- 


Indianapolis, February 13 
py to 25 


and will again open an office in Worcester for 
— — orthopedic and general omer. 


Worcester in 1916 to join Harvard 
Unit and was attached to the British Army for a 
yea When the United States entered the war he 
returned to this country and, as a in 
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OATIONAL INSTRUCTION FOR DOCTORS. 
Mr. Béitor:— W. Goipssury. 
Deerfield, Mass., September 1921. 
New times demand new methods, new agencies and - 
new equipment. This applies to medical efficiency 
and public health service. It means some recon- r 
struction of the older agencies and affiliation and co- 
ordination withthe newer. The doctor was the first 
in the health field, then came the nurse. The hos- 
vice had planned to hold in Washington next fall 
(but which has been postponed indefinitely), a large 
number of city and county health officers, physicians, 
nurses and others replied indicating a definite in- 
tention or hope of attending. 
| ̃ ̃ — nas tna ous 
n ore terest tute w 
to keep himself fit and after correspondence with the various state boards 
yo oy a of health, has decided to hold a series of twenty-four 
1 — 1 institutes at various population centers throughout 
not only in relation 
but by reason of the 
lective results which | ton will be on the faculties of two.or more of the 
various local institutes. No tuition fee will be 
charged. 
Last year four times as many persons attended the 
venereal disease institute as were expected. In order 
1 institutes, one expecting to attend please 
a hospital may be 20 regarded. To keep up today.| notify the Health Service 
the physician must either provide himself with a Respectfully 
costly outfit, or connect up so as to be within easy H. 8. Cummine, Surgeon-General, 
reach of extensive facilities and equipment. The 
Rents’ whieh ase restricting and cubamesing. Ino 
4 men are a ng. * 
physician works best with a certain amount of indi- pb. A. 
vidual freedom and may prefer not to be simply an New Orleans, January 9 to 14 
employee of state, town or of a business or social Columbia, January 9 to 14 
enterprise. if physicians are conscientiously and Dallas, January 16 to 21 
intelligently serving the interests of the laity indi- Birmingham, January 16 to 21 
vidually and at large, the public must ultimately rec Memphis, January 23 to 28 
ognize the value of such services and make provision Louisville, January 30 to February 4 
for adequate compensation for the privilege of hav- 8 
ing such service at hand. 
Whenever there are special endeavors put forward 
in behalf of individual or community health, it is Chicago,* March 13 to 18 
but natural to question the part which doctors play Minneapolis, March 20 to 25 
Los Angeles, ? 
Rey April 10 to 15 
0 ’ 0 
ganizations are putting “county” and other nurses Kansas City, Kansas, April 10 to 15. 
into rural districts, and surveys, clinics, health and Spokane, April 17 to 22 
educational classes are being carried on by these Newark, April 17 to 22 
agencies. Complaint is already arising that nurses Helena, April 24 to 29 
are encroaching upon the field of doctors and “prac- Albany, April 24 to 29 
ticing medicine.” Public and charitable enterprise Denver, March 1 | 
carry the burden of hospital building and upkeep A New England City, May 1 to 6 
©The Hot Springs. Ark., and Chicago institutes will deal only 
with problems of venereal disease control. 
attendance to ness and su 
and growing one. It would seem as Ee 
to promote an affiliation of medical 
rage an Extension of their activi- 
red to the mutual advantage 
and the laity. Unless the project 
the position of the profession as a 
secure individual codperation and 
hospital plants can be made to serve 
usefulness in an educational way. | Medical Co was a to duty at Washin 
ourse, involve some reconstructive | P. G. At the close of the war he was made Medi- 
adaptations, but the endeavor has cal Director of the American Red Cross in Europe, 
HE and should be, jealously to guard the interests] where he has been actively engaged until recently. 
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Jenn Ware Hall, 32 Medical Library, Wednesday 
Are * * 
8 5, 1921, at 12 o’clock, noon. 


1. Nominating Committee nominates and Council 
1. Nomina Committee 


COMMITTED ON PUBLIC HBALTH. 
ror THE 1921-1922. 
Committee on Public Health of the Massachu- 
Medical Society has been 


to arrange with 
medical fields to give talks at meetings 
District Medical Societies on subjects of inter- 


i 


made this year and that the gentlemen named below 
are willing, without expense to the Distri 


Frank C. Dunbar, M.D., Bacteriologist, Instructor in 
Bacteriology and Pathology, Tufts College Medical 


School. 
Walter E. Fernald, M. D., Superintendent, Massachu- 
setts School for the beeble-minded. 


College Medical Scho.1; Medical Examiner, 
County. 
Edwin H. Place, * De- 
partment, Boston City Hospital. Specialty: Con- 


Chief of 
chusetts General H 


ments correctly. 

Dr. William H. Axtell, Bellingham, Wash., refers 
separation of the recti muscles as a causative factor 
in the production of ptosis of colon and sigmoid and 


1 | fecal stasis. 


Dr. Curtis C. Mechling, Pittsburgh, Pa., reports a 


ease of tuberculoma of the ischio-rectal fossa. 


Dr. Samuel G. Gant, New York, N. Y., writing of 
the relation of pulmonary and anorectal tuberculosis 
to fistula-in-ano says that of 5000 fistulae operated 
on by him, less than 10% were tuberculous. Even 
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elects an orator for 1922, in place of orator tagious Diseases. 
Reports of Standing Committees. Syphilis, tal. 
Petitions for restoration to fellowship. George Gilbert Smith, M.D., Assistant in Department 
Appointment of delegates to annual meeting of of GenitoUrinary Diseases, Massachusetts General 
Vermont State Medical Society at St. Albans,| Hospital. r Diseases. 
October 13 and 14, 1921. Leslie H. Spooner, „ On Staff of Out-Patient De- 
Appointment of Auditing Committee. partment, Massachusetts General Hospital, Spe- 
Report of delegation to House of Delegates,| cialty: Specific Diagnosis and Treatment of Pnev- 
American Medical Association. monia. 
Reports of Special Committees and delegates. William ©. Woodward, M.D., Health Commissioner, 
Fill Vacancies in Committee of Arrangements. City of Boston. 
Incidental business. George H. Wright, D.M.D., Lecturer on Dental Hy- 
Watres L. BU, Secretary. giene, Harvard Dental School. Specialty: Dental 
Boston, September 28, 1921. Surgery. 
Councilors are reminded to sign the attendance; Secretaries of District Medical Societies writing to 
book before the meeting. ask for these lecturers will kindly designate the 
The Cotting Lunch will be served immediately after | topic, the place and the hour of meeting as well as 
the meeting. the name of the desired speaker, thus eliminating 
ti 1 the Committee. Annie 
munications to 
Officers of the Massachusetts Medical Society Tee Hamilton, M. D., 164 Longwood Ave., Boston 17. 
1921—1922 
PRESIDENT 
SOCIETY NOTICE. 
TOL 3 Chestnut St., Boston, 9 Tus i 188 808 
: . VICE-PRESIDENT eTry.—To those who are not particularly interested in 
BRACD W. PADDOCK. . . 7 North St., Pittsfield | proctology the diagnosis and treatment of rectal dis- 
SECRETARY orders appears to be concerned chiefly with the three 
WALTER L. BURRAGE or four conditions which we meet so frequently in 
42 30 | the clinics. A perusal of the program of the Twenty- 
Eliot St., Jamaica Plain, 30 Second Annual Meeting of the Proctological Society, 
ARTHUR k. STONE variety pathology suggests there are 
Framingham right and wrong ways of managing the problems in 
ame 5. Contes this field, as well as in every other. 
LIBRARIAN Among the papers read at this meeting, the follow- 
EDWIN H. BRIGHAM, ing might prove of interest to the general practi- 
Brookline, office d The Fenway, Boston, 17 | tioner: 
Dr. Donly C. Hawley, Burlington, Vt., writing on 
we Hypertrophy of the Anal Papillae, described the 
symptoms of this condition as a sense of uneasiness 
Miscellany — and — of — 
contraction, sp 
cle. The treatment consists in removing the papillae, 
preferably with scisdors. 
Dr. Emmet H. Terrell, Richmond, Va., uses quinine 
and urea hydrochloride in the treatment of simple 
| chronic internal hemorrhoids, and in this type of case 
finds it very efficacious. 
setts Dr. Alfred J. Zobel, San Francisco, Calif., writes of 
the value of properly administered enemata and 
in colonic irrigations and points te the fact that there 
of the are very few nifrses who are able to give these treat- 
est and importance to all practitioners. It is a pleas- 
ure to announce that a similar arrangement has been 
to give occasional talks of thirty to forty minutes or 
subjects relating to the promotion of public health, 
extending opportunity for questions and discussion 
It is suggested that medical societies consider meet- 
Lig at neighboring public institutions, since such 
meetings have been most successful in the past, par- 
ticularly at the tuberculosis sanatoria and state hos- 
pitals for the insane. fistulae are curable by opera- 
on and sometimes treatment with mild stimulants 
José Penteado Bill, M.D., Doctor of Public Health, such as 10% methylene blue. He alwa 
. ys employs 
Specialty: Preventive Medicine. local anesthesia when operating on these cases. 


